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INTRODUCTION 
~. 

Blnck locust (Robinia pseudoac(toia L,) is one of the most decay
resistant native woods, Few, if any, other North American timber 
species sUl'pnss it fot' !t\'erage length of service in contact with the 
ground. Because of this quality, early settlers transplanted the 
species in lnrge numbers from its original limiteellocale, the southern 
Appalachians ahd the OZ!ll'ks of Arkansas (1),4 so that they ultimately 
might have at hand a supply of durable wooel for fence posts. Today 

1 Submitted for publication January 19, lIH9. 
; In coopl'ration with FOl't'st PrO!luds Laboratory, maintained by the For

est Spryicl', Cnite(l ~tnt(>s D('plll'tnwIlt of Agri('nltnre, at Mallison, 'Vis" in co
operlltion with tht' ()niYl\I'$it~· of Wi;;consin. 

3 :J.'IH' nnthors al'p ind(\ht~'d to ElIgl'IlP 'V, Mnnis Eot' valuable assistance in con
chwting thp t('!:lts ali(I til ;,\p\\,pll. A. N(ll'tOIl fOl' aid iII n pr('liminary summarizing 
of the data, 

• Italic I1ulIlh!'l':; in )lli 1'('lIthl';;t'$ refer tu Literature Cited, p, SO. 
S33S~IO'-4n-l 
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black locust fence posts are still prized and uswtlly bring premium 
prices. They'are a common forest commodity within tlle native runge 
and are often sold locally as a farm product in areas where the specjes 
has been introduced. 

Black locust also possesses outstanding soil-building qualities and 
has been extensively planted for soil proteetion. It has been snccess
fully established throllghout much of the hlllnid seet-ion of the United 
States and in mallY foreign countries. In the sllbhnmid sections of 
the united States it is being grown uncleI' inigat ion. On erodible 
sites it has done well whel'e planted in soils of faidy loose structure, 
although jt is now qllite gPllel'ully recognized that it is not Il.(htpted 
for erosion cOlltrol on sites having shallow irnpel'viollS sub~,;oi1. 

Although the !leray l'esistanC'P of hlal'k locust wood is outstanding 
for the most pad, thet'e al'e ditrerellces of p1'lldil'al sigllifieullce. It 
is now recogn izec.1 that sh'ai n di trC'l'C'n('ps or suflil'iPllt pl'O\1l i lienee exist 
within the species to WtlLTant special efforts to Pl'otul'e ltlld nse stl
periol' planting stoek (10,11). The present Htucly 0-1' dN'a.y l'csisbmce 
was unclertn ken as one phase ill a larger Pt'ogl'lllll of ill vPHtigation 
toward this obj('('fi\'e. PORtH 0-1' the shiplllast Yaril'ty, fot, l'xalllpll'. 
have b...,·.,: repot'tecl with reasonable reliability to last from flU to 100 
years alld those of the so-caned COl1unon locust from 10 to ~~o years 
(5,14). A diifNence ill durability IUli; ah;o bl'pn it1llieat-('{l by limited 
laboratory tests (9). Thus, for highly durable post: wood, shipll1ast 
10cuHt would be 11I0t'(> d('sil'nIJI(' than tllP gPIH'I'all'un of eOllllllOIl stmins. 
It is felt that additional strains of outstanding 111el'it sho1llt1 be had to 
meet the l'l'quil'elllents 0-1' diffC'l'ent sitl'H alld l'lil1latie cOl\(lit-iolls. 

One pUt'pose of the study was to learn how to test the deca.y l'e~ 
sistance of black locllst wood from individual h'peH HO that t-he i11
flnence on the rpslllts of allY fadorR other thall gl'neti<.: would bl' heM 
to It pmetil'able IIlinilllum, For example~ if the <lec:ty l'l'sishtnce of 
wood from a G-illeh tree is to be compared with that- £1'0111 a 14-in<'h 
tree, it is l1el'CHSlll'y to know how Illlleh to eOl'l'el't till' filldi IlgH for the 
c1iifprC'lIce in size bl'foJ'(' the d i fl'(lt'Pllce ill i IIhel'l'nt I'l'sishulcl' can be 
judged. The wOI'k, tlll't'l'fOl'C', waS quite baHic and a pt'l'I'l'quisite 
to any fudhel' sl'Hreh fol' stl'aillS of su}wrior dUl'llbility. FadOl's 
especIally ('onsidl't'('(l for thl'il' posRiblp rl'lation to (]pcay n'sistance 
were site, tree size and agl·. avel'age annual dianwt('l' int'l'('nwnt of the 
trunk sC'('tiol1. I1l1mber 0-1' growth rings pet' in('h in tlU' t-P:it snmple~ 
specific gravity of til(' wood. ltlld the location 0-1' the wood ill the tl'll11k. 
It was 'found that some 0-1' tl1('8(, faetors mllst lw hlkt'n illto aC'connt in 
arriving at suitable evaluat-ions of inhel'ellt decay resistance. 

Anothet' objel'tin' was to aH('el'taill ,w!tethel' a palti('ulat' level of 
decay l'esistnnee is likely to be l'l'tained under propagatioll, It was 
po;,sible to 1lllSWPl' thiH ([lll'stion with 1'('81'(1('( to \'('g(ltati\,ply pl'opa
gatec110('ust sto('\( without\\'aiting 1'01' the dl'\'('1opnlPnt- of 1';nc('C'ssive 
generations of pt'ogl'ny. Two of th£' grou p,.; sl'l('('('(l for study 1Jt':l I' 
practically no seed; hen('C', both are essentially ('lollPs (10). TIH'thir<1 
bears seNl alld is of hetel'o~en('ous ()ri~in, The \'ariatiol\ in (\eeav 
l'esistnnl'e -I'onnd in these gl';H1PS thus !!;IVe an eXl.'elh·nt indi('atioll of 
the gell(,tie stability 0-1' dC'l'ny l'l'sislal)('C' to be expl'('!:l'd with hla('k 
locllst ulI<1er yt'gt'tati\'e as ('ompal'pd with scC'lI pt'opa~llti()n. 

('on8i(\C'I'H lion () f tht·se \'a I'iolls poi nts led to a ('(llll pl'phplI::ii \'P study 
of the ([N'ay l'e8istalll'C in this sillgle :o;pel'ies of wood. :::;ome of thr 
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3 UECAY HESlS'l'AXCFJ OF BLACK LOCUi:;T HEARTWOOD 

• 
relations indicllteclhllve been found to occur in other species, Although 
the order of relationships may differ, the results obtllined with blnck 
locust poillt to SOllle of the most pl'OllIinent factors with which differ
ences in declly resistunce may be associated in lllunerous species, 

PROCEDURES 

SELECTION' OF MATERIAL 

Fol'ty-two trees. eu! tlul'ing l"elH'UlIl'y on Long I:;land, N, y" were 
used 1'01' the majol' ('ompal'isollS, Thilty of the~l' were r('pn~sentntives 
of ~ slrains that 1))'Opngnte almost entil'ely vegl'lati\"ely, They were, 
therefol'e, Pl'(,SlItnC'd 10 be I:Il'gl'ly donal 111 ehal:lIeter, Olle of these 
stntins was the sll ipmm;t lo('ust (10. J 1), and til(' otlll'l' wus an Ilnde
s('l'ibc, 1val'illnt dl'signat~'d asFlo\\'('dield locust. Locally, both strains 
W('I'e l'ppu/.C'd to ha\'l' highly dlll'able wood and wel'p des.ignuted IlS 
Yl'llo", lo('ust. TIl(> oth(,I.' l~ tl'el'S were of a hetl'l'UgclieQllS nnture, 
gl'ollped \lndel' IIIC' gl'nl'l'al IHlInp ('ollllllon locllst. These were seed
be:lI'illg t,rtll'S lind. sho\\'l'd nlal'ked ditl'eI'PIl(,('S in growth forlll, Several 
yuriallts \\'PI'P [lI'o\)abh'l'('I)['el:'entl'd ill t1tiSI!I'OUP, 

• 

Fi\'l'l'tands Wl'I'l' sa'lIIpled 'for t'Hl'h of the thl'l'c g"l'OUp8, Sites were 
selC'ctl'<1 that l'('PI'l'sl'ntl'd a I'llnl!l' 0 f gl'owth mtcl':_ bused on It site index 
ehar!: PI'('\"iousl'y published (IJ), In etll'h vi: the fivc Flower.field 
stand;;, t h n'(' t.I'l'('S ()!' about I he sa 111(1 d ia IIIl'Ll'I' at hl'ea!"t height (d, b, h,) 
of aPPI'oxinllltl'ly 10 in('hl'S Wt'l'l' sclc('ted, In the shipmast and com
mOil Il)('m;! stands, thl'N' tT('('~, of 5-. 10-, and 15-indl d, b, h, t'lass, 1'e
sp('d ivcly, wpre ehospll. at ea('\1 site, in order to COVeI'll range of tree 
sizps, 

11\ nddif.ioll t·o tlH' \\'inll'I'-('lIt h'C'Pl'. six tl'C'('S were taken from some 
of lIlt' sana' SOUI'('l'S in (Itt' IIlonth of )(av, ('olll'ttiolls wen' Illade dul' 
ill!.! (Il(' !.!I'O\\' ill!.! a:-; \\'t,1I as I hl' dOI'n \:11 \'1 Sl'a~()n ill ol'([el' 10 hilve some 
e\;id~'lll'l; as to ,"'wI hl'l' Iltl' cIl'l'U\' l'('Sisi:lnl'e vul'iec1 with the season of 
f('lIill~, ,. 

Thl' II \'Pl'llgl' al!(" lH'il!ltl. lind :,mp\\'oocl thidoll'sS of the winter-cut 
tI'et's ill tIlt' ditl'('I'('1l1 H'led ion gl'nllpS 111'(' list('d in tablp 1. Additional 
infol'lllalioll ahollt tht' (I'('('S, and infol'lllali(,l\ about the test. llluted'al 
oO(aillPd frolllll\!'rn, isgi\"('n in tablp~, 

'l',\HI,g l,.. < 11'( "(1(/1' ((Yf', Itdrlld. aJ/d Mlll//'ood thi('1.'l<C88 of tile Naill pled 
I i'('t',~ ('ul in F('1i /'11 ([I '!I 

J)ilLl\\('\('r HllflwooclAge Heightelm;:; thicklless 

II/I'/II'.~ , Ycar,~ 1"('l't /lIC'h,
,i , 2ii 3; 0,27 

10 4.7 59 I 
f 

,26 
Iii (''> 	 ,20.1_ 7f> 
III 49 (i5 ,26 

,) : 2a 4O ,52I('OU1IlHJI\ 	 10 39 li4 ,49 
L1 ,\7 Be; 1 

I 
,39 



(j 

~:--=-=-~ 
~.'rAIlI~t) '2.-0Iwracte1·istios of t1'efli and classification of 1-foot t1'l.mk seotions used in tlte decay tests 

SJIlPMAS1' S'l'RAIN 
..;-~--------.----------------- .t>j 


A • m (. IAge oC I Height III tree (Ceet) I 


Stand 	 ~~'ite g St)CUOII ~tl D. h. !I. f~~~:j,~l' !~~~ -.~---.- --- -". I·' -. . ": .... - -,"- --:-._- ~.·nd.x I 7-8 Coo cills,
I e· I Iwight 	 1-2 3-1 HI 1-8 1~...\G I 23-24 31-32; :IU-I() 47-18 15.'i-1i6 ....
I 	 .' .I ........ " ,. ... -~--- - ---	 --;~---........ ~ ..,. ,. -,~. ++ ... _--,--- .C':l 

> 

l"ear.!
22 
I Tllch,. 

5 l/l 
ch

f/7 .•.••...••. ,.... W ". w· w .... . ............I
........ .1:" 


n-a.......____......................._.............1 55 H 	 38 10 10.n ••••.•.. . ....... W W W ,,: '\' ....• : • __...._ 

72 15 14.9 .... ". .....•. . W \\' W W, W ! W ........ ~ 

22 5 
 I:" 

I{ 57 l~:g :::::::: :':::::.!-'::::'! ~~; .. ' .... ' j ...... 1........ 1:"..
B-7............................................... , {).1 10 toj.

rhl 15 
 1-3
11 5 4.B ,........ ......... W 


D-4............................................... ! G·I H 4:1 10 10.2 ...... . ••...•.. W Z 

42 15 12.:1........ .•...... w 

24 5 ~9 W (;:> 


B-O.................... . Gr. H ;Ji ]U II. I '\' QO 


·17 15 H.i ........ .• ... \¥ 
 ~ 

10 5 ·1.0 W '........ W 

D·w•. Gi H .1 10 10.:1 W :........ W
Q' 

~ 50 15 H.1l ••• \\' L ....... ,' W 

111 5 4.R S I'; /........ S 


n·lO. G7 Ii 	 28 ]0 9.11 S S SIS rn 
Ill! Ili In. II S S S j S S S !i S8 i' ""'-' 

..__._---,., ----	 t::7 
tr1 

FJ,QWHHFU;!.D S'I'HAIN
._-'-_. 

48 10 11.5 ~ .. ~~,.. .... ~ w __ "' ___ WI! i .-
 I ~ 
. \\' ....-- ....······1····· ....... " ................ ~ 
c-t2•. 	 48 10 9.1 W ................................................
~ .... ~ M ..... ~ • ~ ......... r 


+ ~ .. " ~ .... 49 10 11.4 
.--~ .. -- .. 


42 10 9.9 -. ..... ~ . . -.. ~.,. ... 0, 

~. ~ ~ ~.- ~-»-42...............................................l 	 "., IU 12.2 ... .- .. ~ .... .. ...... ..... ~~; :::::::: :::::::: :::::::: :::::::: ::::::::1:::::::: > 


=0 
,..~ M ...... _ .. ~ .~~44 lO 12.9 -..- ........ .. ~ -,. 	 .... 


--- v_ .. _.. __ 	 C':l41 10 12.6 ...... 

~ 

....... " .. ~ ..·..···,······..I········I·..···..j· ..·····I·..·....
51 12.a 
~~ 

~ 

~ 

\y
.-.~--B-45... 	 10 ... ~~ .. ~- ..-.. ~ .. ---'"' .. - '" 

4:1 lO 11.9 ~ w ...... w -~ .. _..... ~ ",,,---~,,. W ~:~~~,:::1:::~~.:::, :::~~:::ll:::~~:=f:~~,::: ~~~~~~~~ El
I 	 1-3
45. 10 9.11 ...-- .. ~ .. .. .. -... ~ ....... \\'
~ ~ ~ ~-.-

~ ~ ~49 10 ]2.7 ,. .....-... .... -_ .....- -........ W \\' W t w w W W ;

48 IU 1l.1 ~~~--... 

~ ~ 

- .~,..- .. -- ... ~ .. ,.. .. -~- W 
 W W I W I W : \\' ! W t>j
__ M~ __ .... R ... __ ....~35 10 10.1 .. -- ......... W ....-.... ,,- .... _....__ .. "' ......... ~ .. - ...... ~ .. -.........."'- ..-~
~"~-"-,"'::::-----:: --: -:: -:::::-::::::::::-:::::: I 
 32 10 10.2 .. -.... ....... _. W 
 :=:::::: :::::::: :::::::: ::::::~·I::::::::\::::::::35 10 10.8 ."" .. " .... 
"~ ~ -~~ 

W 


• 




•• 
DECAY RESIST.A.,~CE pr BLACK. I.OCUS~ HBAR:rWOOD 5 

• 


: «:i.,, . 
~ ~ :'" 

., 

. ' ",rn 

---:---: 
"'<n, I

, 

, " I
'---I 

! 
lJlU,trn : 

-..------_._--' 


'"': ":~::::~::c:e:.::~~ -: r:~!t:':"~~ 
~~~~S~~~~~g~~~z~=~ 

1:1: 
<, 

1 
~ 

E 
~ 
J2 
~ 
: 
::: 
:li 

"" 
~ 

"" ~ 
~ 
[ 
1:: 
~~ 

.0 
~ 

E 
!!
';;; 
-5 
~i 
§ 
E., 
.0 

'n 

::: 
.S! 

'j 



I 

6 TECHNICAL BULLE'l'IN 984, U. S. DEPT. OF AGlUCUL'l'URE 

The parts of the trees to be tested were shipped in the form of 1-foot 
trunk sections (fltb1e 2). Differences hl decn)' resistance bet.ween e.. 
trees, stands, and strains were ascertained. 1tu'gely on sections ft'om 
the 7- to 8-foot height in the winter-cut trees. The relations of decay 
resistance to radial position in the trunk were ascertained for these 
same sections. SectIOns fr01l1 difl'crent heights in the trees were used 
for evidence of vertical tl'(mds in decay resistance aiso as part of the 
evidence on the enect of season felling. 

PREPARATION OF TEST SPECIMENS 

Test blocks, Ih by 2 by 1/1 inch, were sawed out of the trunk sec
tions, as illust!'nled ill figure 1. Only heartwood WitS used. The 
blocks were inspected ill ultl'aviolet light, under which locust Sttp

• 


L~1I1U1(t; l,-Hcpl'l'XCII(Hti \'!! ol'i~illa I a l'l'llllgt'llll'nt of the leSt XlIl'Cillll'll$ i II each 
tl'llnk S('Ct iOll, 

wood has a pl'onoullt'cd plIl'I>lish-blue color. Any containing sapwood 
wcre clisctll'dt'd. The blocks werc taken in a eontinllolls SCl'ics along 
each of two melii, one long and the other short. The purpose ill 
testing both long and short radii in (':l(:h section waS to determine the 
efFect of di Il'erent growth rates within the same t:t'ee. 

The IJlo('ks w('re nUlllbl'red l'ollsecuti\'(~ly as to their location w.ith 
r('£ercn('l' to both thl' pith and the sapwood. Each numbercd position 
repl'psPllted tltc width of specill1en. 0.5 inch, 'plus the saw kerf, 0.15 
hleh, making a totnl of o,n:.; inch on a radius. Five replkate blocks 
wet'e takcn in vertieal alinelllent at eaeh position. Foul' were uscd for 
the dec'ay tl'sts. and the fi fth was tlsedfol' moisture-content determina
tion. Inllslllueh as all fin:, wpre adjacent and ill the sallle Illll\unl 
1'i11"5. thl'Y m:! Ieh('(l l' lmit'l v. 

1'i"'l.\il11lntll'Y 10 ttl 5tin,!!', th(' s\lN'inH'lls WPl't' dried to equilibrium 
weight at hO V .J!'. alld 3U-pe1'cent I'elatin~ hUlnidity. 
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• 
DECA Y TESTS' 

The d('cllY t(>sts w(,l'e made by exposing tlle bloek!'; to pl\l'~. ('ult1ll'es 
of ench of two wood-I'otting fungi, .\.11 {elits were ill duplicate, The 
method, t'xeept fOl' eompai:ativelYlllinol' details. iH widely used. for 
aceelel'ah'(1 Jabol'lltOI'Y testing of (Iecay l'esistanee. It does not show 
the nctuaJ sel'\'ice life to be expected. but it indicah's with reasonable 
n'liabilitv the l'(,latin' order and "'el1(,I'al mn(rnit\lde8 of decay re
sistance, • Mueh dl.'lWllds on tlH' selection of t~sti'ungi, 

FOI' this \\'OI'k thl.' two f1lngi W('I'(' flo/'if( ill(')'(/,~s/lt(/ (Bpl'k and Curt.) 
Burt (Mad ison 5():}), whieh i 11 previolls teHts had beell f.ound to cause 
rapid d(I('ay in a val'iety of wood;;, and FOil//'8 /'iIl10811N (Bmk) Cke. 
(Madisoll Gn()) , which was iRolall'(l·fl'ol11 a zOlle of ad\'alH'(lt1 detay in 
1Ilo('ust fente post. F, r;;/I08UR is kno\\,11 to bt' olle of tilt' mORt S('l'iOllS 
IH'lIltl'Oth'I'S inlo('w;t tl'el'S; lIell('l' infol'mation <lPl'in'd fl'Olll it should 
be lIPlllieable to'livillg tl'ees liS well as posh;. Othel' ullidc'lItilied wood 
tot Il"'H. W(II'e obtaill('d fl'OIl1 IO(,lIst posts. bllt ill pl'elilltinnl'Y tTials 
('nusl'd Ipss det'tl V thnll P. )'[mow8 alldfoL' this l'e:lSOI1 were considered 
inadl'C(uate 1'01' tt'HI IHlI'POS('S, 

• 

AHel' the bloeks had been brollght to eqllilibdlll11 mOi!ltlll'e content, 
till'.\' W('I'(, givPIl :t. mild. sll'I'ili:t.ntion tl'l'ail1ll'lIt by Sh':lI11illg Ihem ill 
(,Im.;ed ('outllilll'I'S fOl' :W minllleH at: ~l~O F, TIlC'\' W(.'I'(, t1WIl tl'UIIS
fPITt'd undt'I' II;;(I/lti(' eon<Iitions to (i-oullce stpl:ilizl't1 wide-mouth 
boUI('s of t1l('Fl'Plwh sf(lIal'C type, hayiltg S('I'l'\\' tops from ",hieh the 
Impl'I' lillin)! had bet'll !'C'Il\O\'NI. Eaclt bot! Ie ('ollb. inl'd ~5 1111. of 
malt-agHt' Ilwdilllll r. thaI: had hanlellNI "'hih' the b()ttl~s were in a 
hOl'izolltal POSitiOll, The ;;PPt'illlPIIS Wl'I'(' Inid. Olll' in a bottle, 011 a 
a-llllll" V-shapl'd glaSii I'od I'l'st ing on the hnl'(\l'IlP!l lIH'dillll1, alld the 
IIll'diulIl was IlL'olllptly ino(,lIlntpd witlt a pill'!' (,IIIIIlI'e of the {\lst 
fllllgllH, TIll' bolt 1(,;; th LIS pl'epa I'NI \\'PI'l' stOl'l'(l fOl' 4: IIh)lIths in a 
1'00111 wil'h a IIl:tintailll'd tplIl(lPl'atlll'e of SO° alld I'l,lativ(' humidity of 
so 1ll'J'('l'lIi (fig, :2). _.\.t the Plld of tht, ill('llb:ttion pl'l'iocl the hlocks 
\\'('I'P wipl'el i'n'(' of any loose slll'ftl('e )!I'owth of the fungus, oven-elL'ied 
at ~:2~o. and a)!aill wpiglll'd, Th(~ ('xtt'llt of dpt':tY wa:; JlII,'aSlIl'ed by 
til(' 1l('1.'('(llItn~l' 10:;:;' ill the ()\'(>Il-dl'\' \\'l\i~ht of the wood, The test 
blol'k;; \\,PI'(' 'not O\'l'n-dl'il'd at thl" start: but t.1Ieil' initial o,'en-dry 
\\,l'j~ht!' \\'el'(, l'l'lilllatpcl 1'1'0111 lIIoistu1'l' eOlltent (h·tt'I'lIlinations made 01\ 

onl" of' thC' :;il\lilal'l~' cOlldit ionl'<l I\'plil'atl' blotks rl'olll ('aeh position. 

PATTERN OF DECAY RESISTANCE IN BLACK LOCUST TREES 

13e(ol'(, :1I1\, oj' the l'psllitS I1l'e ('xalllillC'l1. it wOllld be well to ('onsider 
('('I'tain general puints re)!al'din)! th('il' intl'I'jJl'l'tatiol1, .;.\,11 compari
SOilS of dl'('ay rC'sistan('l' arl' lHl:;l'(\ Oil the '\'l'iJ!ht losses OCl'lIlTing' in 
the (('st SHlllph's: thllsit is nl't'('ssaI'Y to kl'('(l('learly in Illillcl that the 
largel' tite weight loss the lowl'l' t Iw d('(,:t,Yl'l'sistalll'(' representcd, and 
"j(,(, Yl'I';;a, 

Lt will also be notl'd that till' I'an~e or \\,l'i~ht k:~St'S dl'alt with fOl' 
the most pH I't. pH I't it'll I;lt'iy wi Il' 1'(' (:It IIstld b,': j;'OIl/('8 J'imo.\·u8, is COll1

• :!Ii! [lI'I'('l'lIt cif TI'OII1I1H'I"S plaill llim!lu"j(' mall ('xU'act :111(1 1\~ lJel'cellt uf 
hm·to,"gHL' ill dbtil\\'() \Vat!!l', 
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pllrtltively smlill. This should not be interpreted as ilHli('tltiv~ of 
smaH ciifierenees in durability. AJthollgh average. differences in 
weight loss between the wood of shipmnst and C0l1111l011 locust trees 
were small, the 1'(,lath'c diffpi'Pl1c('s ",el'e !:mhstnntin1. :Many years' 
diffcl'PlIce ill potential sel'viee life ).It'obttbly (Ire represented (see p, 2). 

Allothet, point that shoullt b(1 eln1'ifil'd at thl' outset relates to the 
WILY in wlliell thl' ll1l'ans W('I'(' ('nleulatl'd il'om theindividllal block 
VlllUl'S, FOL' I!lOSt of the study. the nll'HlIS Wl'1'e obtained simply by 
llvl'l'aging the jJl'I'('l'ntage \\"(light Ioss(ls fOt, the lJloeks, In It part of 
the stlldy. howe\'l't', .it was cit'sil't'(1 to l'stilllatl' tilt' nYl'I'ag(' dee:lY loss 
1:01' :til entiL'p (,I'O!'S seet ion, To do this. the deC'lI" loss fot' each block 
was weiglttp(\ by It lllllitiplying fnetOl', whkh ",iis the 1>I'O»OI'tio11 of 
tIll' al'ea of the ('ntirl' ('['oss s('ctioll o('('upied by the rillg ill which the 
blod{ was IOl'atN!. Avet'ages llel'in't\ in tlds 111 a11 11(' t' I'ept'csent ap
}H'oxil11n.tl'ly til(' los:; that: Illig'ht be expe('ted had the entire cross sec
tioll adultll,}' L)('ell tl'stpd, WllPl'p the!'e is a possibility of confusion, 
tit('se w('i.~ht(·d n"PL'II!!(';; wi II bl' so desigllated, 

• 

Data fUI'llislwd by both fungi are frin'n ill the following section. 
Ht'sliits obtaillPd Illainly with p, !'ili/OSIIS a 1'(' dealt with in subsequent 
l'l'(,tiom:i \J('(':tusp or till' sinlilal'it,rin the ('\'id('IH'(' of ('hil'/' pmeti('al sig
lIifit'a.IH'C' gin>1l by botil fllllgi alld bel'aLlsP F', /'iJl/o,';/{,¥ is ('onsidl'I'ably the 
lIl(H'e illl»ol'taIH or til(' t \\'0 as a desft.'(),\'I'I' or IOt'llsi wood, :Morcover, 
tht, l'XPl'1'i 1IIl'llla I ('1"'01' (n:. llll'aSlIl'pd by difl'(,I'l'lll'PS ill \\'pigilt· loss be
tweell tIl(' dllpli('atl' ipst blot'ks) of l'C';;lIlts olJtaillt'd with P()}'ic~ iucra.s
,"lifo was tt'lnti\'l'l,r gl'patl'l' titun that wit h F, /'iIl/08I1N. Illaking ('el'tain 
of the' mOI'(' dplaihl l't'lations !llOI'(' dillil'uH to ('siahlish with the 
i'm'flll'I' fllllg'lls, 'I'll(' l'aHo of' till' Slal1(l:I1-<\ (lc"'iatioll to the mean 
r('sltit (t'()c'flic'it'lI! of val'ialioll lis n ('olllllH)I1ly lIS(I(\ IIIPHSIII'(' of J'elative 
Yal'iutillll, III thisstudy ti1(' I'plafin'\'al'in!ioll in \\'l'ight loss between 
dllpli('ntp ipst IJlol'ks d('('aYl'<1 by F, l'im(MIlS nlld by p, ill('/'([88at'i is 
illdiC'u[l'd ill (abh· :1, 

T,\lll~I': a,-('()( tf/t'hllt oj' I'lIl'irttioll in 11'('i[lM 70ss he/IN'I'II r/ lt l'li('a/(' 
te,~t bI()lk~ dn'{(/lid h/l FOl/uw ril/l(),'i'UN f/I/(l/)ot'ill i/l('I'({,~,wlla 

nllll~(' of wpigllt 10--' f/(JlllfS rill/IJI!U,~ I'orin illC/'mMa/a
con"idNPd in <lP

t('r1llillillg stulldnnl 

deviution IPN('Cllt I (}h~!'rn\- ('()('fIi- . o h,"t'r\'I1~[pnll Co(·fli:\[PHIlt illII" ('{Pitt\\'('i.g1lt lions \\'('igil( ciellt

r('J)["('- of \"Ilri- I'Ppr<'- of yari-J()~" loss:;PII{('d atiol/ Ht'lIt<'l1 Illion 

"--
P/rrnn Pert'llIl 1'erNul 1)/'/"1'/,1// Pt'rl'cllt Percento to L_~ 12 , 

t. I 33 3,; 0, 7'2 to 5_ •• t1a " .1. -I 20 ! 25 
58 

2.0 4.uIi to 10 ... ,j H, ii 1·1 u 7,6 5iiII to 2ii .. . I·' lu,5 
! 7fi21i 1m!! Ilij:(lu'r 20 !)83. " 

~- , .. ".' .-, .--.--....-.~ -,'. 
' .................. '''''----~. 
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VARIATION IN RESISTANCE WITH RADIAL POSITION IN THE TREE 

One of the most mlifol'\n findings of the stud" WllS tlmt the clecllY '." rcsistance WllS pl'ogrcssiYely less, often mnl'kcdl)1 so, with increasing . 

proximity to the pith. Radial trends of this sort in the 15-inch d. h. h. 
tt'ces of shipmast and common locust arc shown in figurcs 3 and 4, re
spectively. "nth respect to the outcr one-lullf to two-thirds of the 
radius length. representing the majol' volume of wood in the trunk 
sections, thc gelH,'l'aJ tt'cncls evidcnced by the two fungi weee espentinlly 
alikc. Nean'l' (ill' pith. the melinl diffcrences in deeay by Fonw,y 
'l'i11l,08U~ tell(lNl to hc l'clatircly 111 0 t'e, pl.'onolineed than those by POI-la 
tnCI'(l88ata. This t(lllclelll'Y wtlS lIlt'gel.)' Hbsl~nt in the lO-inch trees, 
Ito \\'(l,\'(>t', 

LEGfNp 	 'R(£r~· 
srJNO 8"4 
SfANOS"6 
STANOS'" 
stANO 8-9 
stANO 8-10 • 

1"I(lI'lIt, a,-Wpi,l!IIt. 10H"l's in tl'Ht blo('ks frutH dlll'PI'I'IIl: rllilial posit rOils in till' 
IIPlIl't \\'0\)(1 {If shiJllIIlIst loellst U'C'Nl of tile iii-illch d, h, it, class, (Willter,cnt 
Ll'l!l'S, sHlllplpil lit a heIght of 7 to S feet.) 

The ll'l'egullll'ity of t:I'end at p\tlces in some of the h'oeH raises tlw 
qnestion of whl'thel' this was a result 'of test.ing variability or thl\t 
it lHight be a fail'l,Y n~pl'('~en(ati\'l' situatiOIl. Althon14'h both explalla
tions undoubtedly are Iweded, testing variability Seems to apply in 
lar:rel' (\('14'I.'e('. Based 011 the standard elTon; of 'n~ight-loss c1eteL'lnina
tiOll.6 the smallest c1iffel'(lllces between valnes in figures 3 and 4 that 
Illi:rht be l'('gnl't1ed as tl'\le ones, when eonsiclel'ed without l'ef'el'cnce 
lo assoei;tted datn. IU'e illllicated in table 4. 

• COIllPllt '<I frolll \1 1ff(>l'(>II('(>S ill l'I'lmHs ohtn iued b(ltween the Ilupli(-II i(' Ipst blocks• • 
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\·'Wt'IIF. 4.--Wi·lgilt IOS8('s In t.t·st blocks frOIll diffl'l'(~nt radlul positions In the 
lWllrtwood of ('(Jllllllun locust tl"l'e:,; IIf the 1(;·illch d. b. h. class. (Wintel',cllt 
trl'~'il, sllll1pled at II height of 7 to S feet.) 

rL\II(;~1 +.-Lell8t ,~ign;fica7lt (lit!el'fl1re 1 oetween 7Je1'centage weight 
I08\~e8 s/townin figures J (lml4

I,cast significant differ
cnce for dccay by--

Hange of wt'ighl 101;s in which Om diffcrencc lies 
(percent) 

FOllies Poria 
rillloslls incras.m/(t 

...----. ",.....,..... <-".,. ................. ,....... -- -~ "''''''-~'---~''''--'''''''' ,,"," ! ,-~·--t---

o to ! ... ,. -.. """ -- " ...... -- ______________1 0.7 0.7 
2 to (I ... '" '. 0,,1 I. 1 2. 6 
(j to101 1.8 8. 2 
11 to 25"'0 24. 2 
2U and higlH'r I - 5; 9 

j 

I At the n-pt.rccnt Icvcl of signilicancc. 
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Trends of decreasing decuy resistance from the outer to t.he inner 
heartwood Imve previollsly been reported for black locust 7 nnd for 
several other species (:1, 3, 10, 18). Some species d? not show thi)s • 
trend; in fact, It reverse trend was found by the semor author (iii 
in eertllin tropical hardwoods, but in these cases there was no visible 
differentiation betwe(.'ll heartwood and sapwood; hence it is '110t cel'tttin 
thnt trlle henrtwood was dealt with, 

The order 0:£ {\iameter-C'lass !tllli !:iell.'etion-g1'oup difl\>l'cnees indi
cated by both :fttngi was the same. This can be more readily observed 
in figures 5 nnd 6, whieh summarize the trends just observed and, in 
nddition. illdll(\l' (,III'I7l'S rot' the IO-inth tl'l~N; of all three selection 
g"L'OUPS, Thl' poi lit val UI.'S in these figures were ohtained by ltvel'Uging 
the wl.'ight 'loHspH of all the test blocks ill etlch l'tldial position. The 
trend lines for thl' mdii \\'('1'1.' tllPn nVl'rag(.'d to give the mean trend 
for each diametel' ela!:is, Although eHeh of tl1(' figlll'O curves l'eprt'
Rents tIlt' ttvorage shape of the trend line for that diameter class, the 
trcm1 lilies for caeh tL'ce would be higher 01' lower. III general, till' 
trcnd Jines for thc smllllCI: ('1'('CS wel'elliglH'1' than this nVPl'age, while 
for the larger trecs the trend lines were 10weL" 

From this gmpliic evidence it is apparent that headwood III: similar 
(lepl:hs in the shipmast and common loeust trecs is apprcciably more 
<le<'ay resistant in the trecs of the 15-inch d. h. h. class than in trees 
0'[ the lO-inch t'lass. Also, by comptll·ing weight losses in samples 
at equnl depths in the head-wood it will be seen that the shipmnst 
wood is more resistant on the avemge to both test fungi than the 
common loeust wood anel that the Flowerfield is more resistant thun 
the shipmast. The dincn'llt'e bctween ('om mOil alHl selccted Jocust:is • 
more pL'onounced with dCt'a'y by p, In('1'Cls8Cdct than with deca'y by the 
locust-spct'1<llized P. ?·imo.nI8, a cil't'Ulnshmce possibly indicative of 
what. might be t>xlwded genel'ally w.ith locust posts attacked by non
specialized fUllgi, ' 

It is pertincnt to note hel'e Hutt n part of the diffel'cnees in ·weight 
loss observed in figntes 5 and 6 among the selection groups may be 
attributable to ditlerences in the average size of the trees sampled. 
The average llchml di.nmetcl' at breast height of trees in the 10-inch 
diameter elass was 11.1 int'hes for Flowel'field, 10.0 inches for ship
mns!:, and 9,9 for the common 10cLlst; there was no notewoL'thy dif
ference in dillmett'l' at 1.)I'(>ast height between the shipmast and common 
locust trees of the 1:>-in('h class, 

VARlA1'ION IN Ih:SIST,\NCE WrrII VEHTICAL POSITION IN THE THEE 

The vertical distribution of dceay l'eSiHblllt'e in shi}Jlllllst locust 

heartwood, like the radial, followed a dcfinite pattel'll (fig, 7). 'fhe 

resistance of th£> heart\rood at pqual distances i'1'OI11 the sapwood de

creased as the height abbve the ground was greater. The resistance 

of the innermost he:l1't\\'(Jo(1, 011 Hw otlll'\' htlnd, int'reasec1 with l1eight. 

As It result. the most 1'esistallt he:ll't\yood occl\l'L'cd in the outer uasal 


, 1101'1', B., nnd HlltT, H, R. "Xl'~:HI~[E:\,TS ON TUF: nF:T,NI'l\,~l m:CAY l\1~SrST.\NCI' 


m' IIIh\CK [.OCl'S'I' SI': I ,1,C'I'HlX $. U, H, Soil ('onser", Ser"., Diy, Hill('1I1tlll'e Res., 

in {'(lOpcI'Mlon with the:N, 1. Htlltp Co\. 11'ol'cstI'Y. SYl'IlCllSe UIIi\", 1030, l~\~'l1(>

,,-rltt('11 n'l)[)l't.1 
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O/sTANCE FROM SAPWOOO (INCHES) 
FmUllE 5,-Relative average weight losses caused by PO/llC8 ri./no8lt8 in test 

blocks fl'OI11 different wdial pmlltions In the heartwood of trees: of the 10-
Ilnd Hi-Inch d. b, h. classes of the thl'ee selec'(ion groups. (Numernls Ilt the 
plnttl'd points denote the lluUlber of rndil saUlpled at the position represented.) 
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DISTANCE FROM SAPWOOD (INCHES) 

IPIGURE G.-Relative average weight losse$ caused by Pori(/. ·illcf((ssa.ta. in test 
blocks from dlft'erent radial positions in the heartwood of trees of the 10
and 15-inch d. b. h. classes of the three selection groups. (NulIlerals at tlw 
plottt'd points denote the nUlllber of radii sillllilled at the position represented.) 

http:illcf((ssa.ta
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'PIlJ't of the trunk and tl1e lc~st resistant in the inner basal part, 
Higher ill the trunk, intermediate degrees ofresistllnce-occuJ"red, with 
It FL~Dgl'essively decreasing cHffcrence between inner and outer heart 
wood. 

'When the weight losses shown in figure 7 are plotted on a chart 
/. 	 to represent a longitudinal section through the center of a t!'ee, line!' 

of eq}1ltl decay resistance appear, as shown in figure 8. The radins 
length:::; i.ndicated for the different heights nre averages for the thret> 
trees on whic]l the data nre based. (See table I,) 
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I Z J 456 7 8 W n 
POSITION FROM SIlPWO~'~ 

l"[ol'118 7.-Rl'latire nrel'llg(' weight loss iu t('st blocks fl'Olll diiIf!I'eut heights 
ab(H'e the ground iu spring- and winl(>l'-cut shillmast locust trees of the 15
iu('h d. II. h. !'la:;;;;. (HUSl'd ou long radii ouly.) 

The aY(~l'tIge decay resistance of the entire heartwood cross section 8 

was calculated for the variolls heights in a number of trees. The re
SUltil1g trends are shown in figure 9. It is apparent that there was a 
genera] tellc1eney for the mean L'l'oss-sectiomtl decay resistance to de
crease with l11Cl'easing heif!ht of tlie wood ill the trees, and more so in 
the smaller trees than in the larger ones. This tendency was not ex
hibited by the 15-inch shipmast trees: and it was negligible for practical 
considerations through most of the merchantable trunks of the 15-inch 
cornmon llnd the lO-inch shipmast and Flowerfielcl trees. Reliable 
evidence of pronounced vertical trends in the mean cross-sectional 
decay resistall~e is had only in the 5-inch shipmast and common locusts 
and in the 10-111Ch common trees. 

S Determined as c1escl'ibec1 on p. 9, 
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VARIATION IN RESISTANCE WITH SIZE OF TREE 

. Differen~eshl decay resi~tl\nce in r~ll\tion to tree size are indicll~ed e·by the mdUll trends shown 1ll figures 0 aucl6. A more comprehensIve 
analysis of the l'elr.tion in this respect is cffered in the harmonized II 

,j' curves of figure 10, which show the variation in weight loss with length 
of heartwood radius. Long and short radii within the !same cross 
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OlsrANct! FROM PITt( (INCt(£S) 

FIGUR~; S.-Contours of pereellta~e of In'ight loss ill ;;hilllll<lst lUCllst tn.'es of 
the 15-inch d; h. h. clllss~ (Baspd Oil flgul·c 7.) 

section usually exhibited the decuY-l'esistant characteristics of hu'ge 
and small trees, respectively. 

In general the curves show that the longer the radiu~ the greater was 
the resistance of wood at any specified distance inward fr0111 the sap
wood and the greater was the difference in resistance between the inner 
and outer heartwood. Moreonr, although the longer radii had the 
most l'esistant wood found, they also had the least resistant. 

• Any two of the harmonizpd CUI'\·('8 dift'PI· in h~\"pl from eHeh (ltiWI· b,' the !lame ."' 
percentage at all common radial positions. ('un·ps of this t~·pe appeared to gh·e 
a truer rppresentation of the gf!.neral relations thun did curves indepemt{mtly 
established on segments of the dutu. 
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Similar I'elations wert) found ,Vith. the COlllmon locust, but. the trees 
of this strain were less cOl)sistel1t, prQbably because of complinlltions 
introduced by genetic differences in this group, .. 

As un additional aspect of the l'elation of decay l'esistU11ce to size of 
tree, figure 11, ii, shows the mean weight losses for the outer, lfliddle, 
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. HEIGHT IN TREE (FECT) 

FrOL'IIE O.-UelatiyE' u"e!'nge Wl'ight 10ssE';; in(\ieate<l for the entire beartwood 
cross section at (\iffel"t~nt "~\ight;; abovE' th(' grOllllil in iot'llst tn~('s of tbe 5-, 10-, 
un(llfi-il1('\1 d. h. h. {')r tf!. (Ntfllll'rH it; at the plotteil point:> give the lltlluber 
of trees Sl'tlll(lil'd at til", height rt'prI'Selltpd.) 

and innpl' thirds of l1Partw()od radii of dHl'erent lengths, ,,"'ith in
creasing len~th of mdills, increases in decay resistal.lce occurred, on 
the Il\-erage, only in the outer two-thirds of the radiu$ and the most 
Pl'Ol1oul1('cd increases occulTed ill the outermost one-third, Wood 
Cl'om the inner one-third of the mdius, Oil the other hand, exhibited n 
mnl'kt>d dperensein l'esistul1ce as the radius was longer, 

S:l:JS:lIl"--!U-,· ~:l 
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The avemge c1ecayresistaJlce of the entire helll';'wooc1 crOBS section, 
del'h'ed as d(.'st'ribed on page 0, increased as. the l'adius was lOIl~er 
(fig.. 11, B). This WIlS true, despih~tht~, pl'OnOtlllced opposito trend fOl' 
the inner heartwood alone, be('IlIl~e of tlll' relHtively sllIltli proportion 
of the totlll Cl'OSS section represented by ~he inneL' thi,:d of the mdius 
(11.1 percent). The dill'erences were not lUI:ge~ howtwcr, and there 
is It marked snggestion ill tht' ('urVe that tht' ovel:-uil l'csistlUlce of 
shipmast hClu·twood 7 to S :fcct hi~h ill th(, ll'ee mlly t'hal1(rl' very little 
IdtOl' Il radius length or 4: at' 5 ill('\1(':'; has hl'l'llllttailll'd. t'>As IllllntteL' 
of fllct, if only the largel' U'e('s Ilrc cOl1::;idcl'cd, It fUI'lhet, ltenl'mliZll
ti011 might be made that the ltvcl'll~el'l'sistance of the h!:ltl'b"ood cross 
section ('ommonly mlly 1I0t "IlI'), ~1'(,lItly with tlll' "lize of tl'llnk. either 
lunong (iill'erent shiplllust tl'C(IS O.t' at ditl'crcnt clevations (fig. I») in 
thp, Sllme teecs. 

16-rt:"iI 
HeARTWOOO flAo/US 

\ 

OL-_______L________~__________________L________L________~ 

o 2 ~ ~ 5 6 
O/STllNCe FROM SAPWOOO (INCHeS) 

J.'Hlnt~; 1l1.-··-H"lnlh'(' 1l\l'I'ugt· ,wight 10";"; in 11',.;1 1I100:I\s fl'OllI I'lldii of lIill'('I'('nt 
1('lIglhs III til<' 11I'1ll'twoud or shil'lIln'l tI'PPS. (,,'1111.1'1"('111: tl'l.'I';';, ~lIl1lplpd ilL II 
lwiglit of 7 to ~ f('pt.) 

FACTORS ASSOCIATED WITH VAlHABILlTY IN DECAY 
HES1STA~CE 

The ObS(ll'vatiolls (lis(,lIss('<\ up to this point show that IlIntk locust 
woml vaTi('$ widl'l\' ill dt'('a r 1'(I:;i:;lau('t'. Th is ('ondil iOIl ('all be of 
l'conomie illlpol'tao('e ill lhl' :;~Il'etion und pro<iu('(ion 01' c1umblt\ wood. 
An attl'llIpt WIIS IIl1lde. tlwl'dol'(>. to (\(\[('l.'lI1il1(> the Ilssociated i'aetol's 
thut might bt':;[ itHIl'x till' !ll'(,lIr I'('i;istan('e. 

AN'~LAI_·HI~G A:'iD Ll:"\I~,'H P05ITJO:'i OF Tm: WOOD 

Thc 1';II!ial poSi:lll11 of till' wood ill till' I1'\1 Ilk was fll(1 1':1('1.01' that 
most ('los(·ly indexl'<1 it:; 1'(,latin' dC'('a), 1'(·sist:lll('c. TIl(' elliciell('Y of 
fOUl' (lilfl'l'('nt IlH'thod:; 01: :-,p(l('ifying tlw lo('alioll of the wood was 
exu!nitwd gl'(Lphil'ally'. using till' d:t(:l f(!l' w(lod t:lk~'11 flylll a h(:i~ht 
of I to ~ft'l'llllllll' \\,llltl'I'-('ut (l'l'P:;. llws(' Wl'I'(' (I) dlRhlll('(' 'l'Ol1l 
the pith. l~l Itlllllbt,l' ot: Hllllllal l'ill~S froill lIll' pith, (:1) diRlan('c 

• 


• 
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D~CAYRESISTA.VCE O~ BLACK LOCUST HEAR~YOOD '. 

-::;:" '1 

• 
f~'OlD the sapwood,llnd (4) number of annual :in~s from .t11e ~Ilpwood. 
The llverages nnd l'all~eS of vulues de:ilt w1th 111 conslclel'mg these 
fncto~'s ure given in blble 5. . 

The tabie shows that the mnterial sumpled cO\'ered Ill'llther wide 
rnnge in all of the Chl\ractel'S observed. The e10seness of the relation 
between the decay l'es.istunce and e.lch fuctor was then as<.:ertained 
from the within-tree vul'inbilityin weight loss thllt was not Ilccounted 
for by the r~spective regressiolls. ThiR vuriability, expressed as the 
adjusted mean square of l'stilllllt:e tal:;;o known us the 11lI~all. square 
errol' of estimate). is ]ist~'d in table 6. 

1 /~ 
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ENTIRE CROSS SECTION 

(WEIGHTED AVERAGE) 
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I 
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2 3 4 5 6 

LENGTH OF HEARTWOOD RADIUS (INCHES) 
rlGtTIIE ll.-A, '\'\'ight 10~ii of the illlH'I', lIli!1(Il(', 1111(1 nUlel' third::; of rildii Of 

dlt1'pn'lIt h'lIgths in ~hiJ1ll1a"t 1(1('11".. l HJll'ing· 1111(1 wint('I"('l1t tI'Pl'S, saillpled 
at It lwight of 7 to :-; (·ct, Tht' (,'\I\'\'('S an' ba;wd on fignre 10; till' point \'ahu.'8. 
\Vhit'll \\,~>l'e illelU<ipd to ('onfil'm tlw n'pl'l\",pnwth"pness 01' the cUI'yes. are lIv(>r· 
ag('s oe the origillnl <luta,) H, ,Ypight loss illlii('ut'(,(1 for the ('Illire henrtw()ocl 
('ross SP('tiollS of dlll'prPllt clilllll('tprs, «'al('u!:ltPd frOIll the datil in A, with 
w('jghting' il('COI'ding to arell rl'presl'lltcd; see p, 0.) 

",' 

(,' 



20 TECHNICAL BULLETIN 984; u. S. DEPT. OF AGRICULTURE 

T~\8LE, 5.-A1.Jel·ages and 1'anges of 1.ceight loss a'lul 01 tlte principal 
obse7'ved akm'acfe?'s of t1w blocks 1 teste(l fOl' dec(1,y 'resistance 

Observation j_A_v_C_ra_g_e_'I _____I_~a_r_\g_e
I: 

W."eight 10ss,(percent)---------------------------1 1.92 0.1 to 10.7 
Inches from pith____ •. _.•• ______ ••.. , _"_'_"" 2.3 .3 to 6.4 
Inches from sapwood___ • ____ •• __ ., ... . . ...... 2,0 .3 to 6.4 
Rings from pith ........ _._-_ •••••.•. _. . ...... 18 2 to 59

Rings from sapwood••• __ • ______ •• _____ .,. ___ •• 26 3t060
RhJgs per inch •• __________ ••• ______ ••• ___ • __ ••• 10 2 to 34
Specific gruvity. ___ ." • __ • _., _•• ___________ • _ _ ___ . 71 I .56 to .82 

I F~om wieter-cut trees, sampled at a height of 7 to 8 feet. 

1'AIlL]O) fJ.-Relath'c el!e('ti~'elU!88 ot jow' factors in e;J.'pla'tninr! tlw 
1)(u·jabilit?/l in dc('ay 'l'c8istal1ce (/nwnrl the te8t blocks ~ within the 
l'especiive radii (fiy, 1) oj tlte heal'twoo(l C1'08S sectiolls 

1 l\lelln square adjust.ed Jor
l'nad
jUiit:ed8election group melln IDistance lUngs Distance Rings 
squlll'e 1 from from from from 

,pith pith sapwood sapwood 

------.------ ----:---1----1----,1----
I" Shipmast_______ ._.____ •• 20. {j 1 to. 1 7.7 6.6 8.9Flowcrfield. _________________ . 7.5 I 5.3 4. 1 4. 0 4. 4-Common _______________ • _____ : 52.2 ; 21. 4 20.7 Hi. 0 43.2 

All groups____________________ ; 
I 

.. ,._---, • 
24.0 11. 3 I 9. S S.l 16.3 

J The variability is here expressed by the llH'1l1l "quare of weight-loss devia
tions from the regression line of weight loss Oil radial locatioll of teRt block. The 
mean squares were calculated frorn JJercentage devilltions. 'l'ransformatioll of 
the dcyiatlom; into percelltagcs wall l1l'eeSillln' to make the deviations less corre
lated with the lllC!lns. • 

2 Winter-cut trees, snmpJed at a height of 7 to S feet. 

The decl't'ase. jn wejght-Josl? vllriability by ndjusting fOt, these fac
tors shows that the weight loss was cOlTt'latecl with both ring count 
and disblllce, whether measured from eitheJ.· the pith or the snpwood, 
'Vith aU three selections, howe\'er~ the best correlation "'''as with dis
tance from sapwood (ndjnstc(l mean squa.re: S.l percent), lind thellext 
best was with rillg count from pith (adjusted meall square, 9.8 l)el'
cent) ,10 TIH'se data sug~est that val'iabjljty j)) decay l'esjstance js 
associated with the locati()11 of the wood illrt.!ll\tioll pad.1y to the sap
woo(l and partly to the pith. The two best of the individual factors, 
ring COllnt from pith and distallce ,from sapwood, were therefore tried 
in combination, 

The ~'('lat1on between ,yei~ht loss lIncl these two factors, for the 
wood T to 8 feet high in thl' shipmn::.t and com111on trees, is shown in 

'OThe ring count from pith tlesignntes the ag(1 of the tree at that height when 
the wood WIlS forlU\:>d. • 

http:adjust.ed
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figlll'cs 12 :tnel13. Similar curves were not established for the Flower

• 
field locllst." 

Three primary genet:nlizations are :,mggested by these figures: (1) 


The dec'ay resistance nt Il given c1istnnct,' from the sapwood is pro

• 


:tEt~t't'1ii!3'aEEEtttti:'j'j~~~t,~t'~t!ttt~ii~:=1~~t,+:,i=~,:r,:f:t,t:~;t~!t:1'~SSt':fI:t:ttt~t3~~~t=t=t=j=~~
'LLLL~~~ULLLLL~~-LLL~LL~~-L~l~~~;L'~'~~~~~~~~~~~~ 
, II IJ 1.4 n JI JS ., ., II IS ;N 

IIVH/JER or CIKIWTJ'I Rill" fROi~ THe PITH 

1,'IGl'It~~ l!!.-H()!atillll of \\'\'i~lIt. loss to till' tllstllm'l' or the w(Ioli. 1'1'0111 the :Hlp
Wl)o(l nnd tu thp IlU11Il,ll'I' or ~!'o\\'lll rillgs hN WPl'1I tilt' wood' tlllll the pitll ill 
"hll)IIlHSt 10cust. Tlll" IInm\l(>l' of til(' ('III'\,('S \1('1101('" tlw diStnuce ill inches 
frout the :;II{1wvod, l Wlntl'r'cut U'(,l'S, Stllllpll'll lit II IWit;ht of 7 to oS feet.) 

II "\11lhp n'\'l''' of thl' \o'IO\\'pI'l1pl<1 Rtrain W('r(' Sl'lpctNI from the SHlIIp dilllllrter 
('lH~S: :,1S H ('(lII"~'(IIH'll<'l\ the [m'tors of 111,,(:111<'(' frPIlI sapwood an!1 l'lll~ ('Olill( 

frolll pith \\'I't'(' np~ath'l'b' ('Ofl'('latpd to Rlll'h nn ('xll'nl that tlH' as!'lo('iHtioll of 
w!'i~ht 1""8 with 1':11'11 Captor RPPHl'l(l,('lr was unt lIP]lIU'l'llt, ,\Iso, \':triublliry ill 
w('i;dn Jo;<" \\'iihin thp FlflWI'rlipl(! tl'I'I'S was less tit/Ill in tllP shilllll:lsi IIIltl 
('Ollllllllll 11'1'1'>'. f·'or thIs rl':ISIIIl, Ihl' ,t!Prh'nrlol1 of a ;i('t of ('Un'pll hlls('11 un the 
two fa('tlll's was a"t of litl ,!!l'!'ut IIUpflrtnll('p n8 in llhi]lIllHst and {'1l1l1l1l0n lO('\l:its. 
(luly II "ill~h' rp!!l'l'sshlll, \\'pi!!ht l(lsS 011 ring (,(JIlIlt f!'olll pHh, thN'prOl'l'. wus 
dpri\"l'll COl' thp Flllw"I'!iplti hl('t1~t. ~l'his l'\·,!!I'l'S..;iOIl is IlOI ShO\\,II, hut tlli' ('un'l' 
1I('I'lIpl,'s 111':11'1:.; th!' salll\, !1(\~ition liS the OIl!' Jill' thl' ()ull'I' ill(']1 (If RhiIlJlllIst 
hl'artw",ul in li!!Ul'P I!!, 1will!! sll!!htl,\' lowe I' lu the liI'st!!;i growth rlugs froUl the 
pith llUti slightl~ higher fal:tiler out, 
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"Ut1lJ[1/ 'Or GROWTH RIM:J rROtl THe PITH 


i1'IGl'm: 13.-Hl'llltion of w(>i),!ill luss to tlie distanc(> of Ole woud from the imp· 
wood aud til till' 11l1l11h('I' (If gl'uwth ring'S lW1WPPI1 IIII' w(lud anl1 lili.' pith in the 
('oUIIlIO(1 IOl'II:;I. Till' I1l1mh!'\' of tilt' ('u\'n' 1i('llOll'$ till' distllntc in Jllchl.~ 
fl'OIli thc supwood. (Wiuler-cut trees, suwplcu at It height of 7 to S ft'et.) • 
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O'rt'ssiw'ly gl'etltet' with IlI1 incl'(ll\sincr number of O'l'owth .1'inO's to the
e'l () I I' ,e b·!\> 1 ,e ,

• 
pIt 1; :2 t Ie (et'ay l'CSlstnn('e ut It Ir l\'el1 Illun CI~ of growt I nun's fl~01l1 
tlte pith is pl'ogl'essively less wiU{'incl'casing distallce :from tile sap
wood; ta) l he tlc('tl), I'esista lice of the heartwood is greatest at the 
time the hl.'iu-l\\'ood Is. fOI'11led i there/liter it does not remain constunt 
but gl'adnally be('()BlI.'s.less. 

It :to\1ow;;fl'om observntions (1) and (:2) thilt in locust trees of 
equal gl,()",th rale Illld genl'tie constitution, wood at the slime distnnce 
in::;hh) th(' snpwoo(1 is gl'IH'I'nlly more resi.stllnt in older thun in 
youngl'l' Ir(,l'l' lind that wood fOl'lI\NI at the Slime nge of the trunk is 
gC'IIP1'nllv Il'l':l I'psistant in IIlI'gPl' thnn in smllllel' trees. Considered 
t'V('1) l\lOI'l' l)t'oadlv, it Inight be ('XPll('lNl from (11(>8e obset'vations that 
the 1'C':;istnlW(, of III h'a:,i lill' Illnjol' pnrt of the h('HrtWQQd would be 
g1'l'lltl'l' ill RI(lw'~I'()\\,1l t han in t'a:;t-~l'own trees of Ilbout the slime 
agC' alld pnl'tkulll!'\Y of Ihe iialll(> h(,lll'lwood llianJ('tC'I', 

Till' Illtte)' (,XIW,{,tHtioJ) iii SUppOl'tN\ by ('ol1l\>nl'i5011s of the a\'el'l\~e 
nges of shipmllst lind FI()w('l'ii('\d tL'N'S thntin('\1I'l'e<l, rC'spectively, 
trrt'a(ol' 1111(11('s$ wei~ht loss Ihnl! tl\(' l\Vl'rllgl' fo)' the diameteL' nt bl'enst 
height tha t (,llell rl'PI'l'Sl'llll'll. The a \'erage wl'ight. loss fol' the re
s(ledi\'t' t1iumN(,I'H waS dl'tl')'lIli)H'dfrolll the 1'l'latio11 of weight loss 
to (\inm(,\l'l' at b"PHSt lH'i,~ht ('stnblish('d f~I'Hphi('nlly on the 15 trees 
in ell('h ('011('('1 iOI\ wont>, /:"'The w(,ight los~'usNl for (.I\(·h tret' WIIS the 
CL'OSl:Hi('(:tlonal Uv('l'age (p, fl), Among the 15 shi pmllst trees, those 

• 
, with le'ss thnn till' indient('d n\'l'l'uge t'l'sisulI\('e to fi'Ol/l.cs 1'imo8118 hau 

nil II \'l'l'n~(' age of :Hi YPtl 1.'8. ",h(,I'pas those with 1II0I'C than the a vomgc 
1'l'sistUIl('l' had 1111 UYC'I'ag(' age' of41 Y(,lll'ii (thos were slower grown). 
('Ol'I'('liPOIHIi IIg llgl'S with d('('aor by Poria ill(,l'aSsa/(l w('ro 3'1 nnd 42 
Y('al';;. Among tilt' Flowl'dh'ld t ..('ps t!l(' (,OITl'~pOIH1illg ages were 41 
and +b ),l'al'l' with d(l('U)' by p, rimoslls Hild ,n and 4;') ),(':lrs with decay 
b\' P. iJW,.({,~8ata, 
~ SUPL)OI'tillg [i('It!. ('\'idl'llc(' has b(,C'1I r(,pOl.'l~'d (i.1) :fOL' dul'tlbility 

t('stli madc on blne\\: Im'usl 1'('IWl' posts ill the :MisRissippi Dl'!ta, Posts 
from Dl'ltll-~I'lJWn tI'N'S WC'l'l' ('()ll\pal'('d with oth(~I's from hill-grown 
(T('l'S hl\\'illg abo\lt tl\l' "Hille siz(' nlld pel'('('ntagl' of Ill'artwoou, but 
wl1ieh \\'el'(: !lpnl'l" I:\\'il'(' the ngl' or the I)('lta l()(,lH;t. After 5 years, 
01 1)(,1'('('nt of till'" hill-gl'()\\,1\ P()st;-;: wel'e l'ut('d as still Hl'I'viceable HS 
('ont I'uiit('(l wil It 7;~ Jll'I'!.'l'llt I'm' I he fH::;t('L' grown posts Il'om the Delta, 
Silllilal' ohsl')'\'utiol1s hu\'l' bp(,11 1'('POI'I.('(\ frOIl! Ohio (4), Genetic 
di Irl-n'IJ('ps, of t'Oll.l'M', lUa ,. hll \'l' beC'n.1l rador as \\'('11 as the difl'el'eIH:es 
in gl'o\\'lh l'nll', • 

('OIl!IJ:lI'[:.,OIlS of figUl\·g 1~ and 13 show that the u\'(,l'Ilgc weig~lt 
lo:-s('s 1I1 till' ('OIllIllOIl lotlls! wood \\'C'I'(' gc'nl'rally gn-all'I' than those III 
tlw:;hiplllllSt: fl'olll tlH' Stll1H' positiom;in the tTl'l'S, 0nly when~ the 
11111l1bl'L' of Hnllual l'ill~:; \.wt\\'Pl'll the wood slIllIpll'd and the pith wus 
IHI'~C' (t.hat 1s. llsuaU.\' in the oul('l' lWlll'iwood of the I:II'gcst: trces) 
W(lj'l'til(' di ,1'('1'('111'(':-> in wl'ight loss bei wpen tliN;\.' (\\"O group:; slight or 
nb:-;l'ntP Till' gl'lll'l':d l'l'lntiolls or \\'(-ight loss to distnl1('eft'olll sap

"'l'h(' mlnlllwgr IH,(','ioUf;I~' shown for :<hiplIlnst ill the onl('rlJlOst as wl'll us 
in till' illllN' IH'Hrtwtlo(\ (ll.:!s,;; lIlI(\ III is 11m' to tll(' inClusioll of liI(' YOIIlIgpr tl'l't!s 
ill th(' U\'('J:l1!.(I' trPlllls; 111 llt(' yt>\1I1!.(\'1' trl'('S. liS ShllWII ill tigf;, ]:! IIml 13, the 
shlpul!\f;! hllll lIlI n,lrnlll:i!.(' IIrl'l' ('(11111111111 ill nil 1):ll't~ of till' h('III'I.\\'ooll. This 
1l\'('l'agp H.(I\::Ultng(> is W'('('lItmll\'(\ ill t1g,,_ ;:; allli lilly th(' fa('r that the shipmust 
gl'lI\\'S IIlOI'l' sl()wl~' Ihall i11l' ('0111111011, so lhat til!' S\tiPlIIlIst lrcc~ sUlIIpled were 
111111'[ thall lIlP "011 IIIHI 11 Im'us( ill til(' S:lIII(' !lialllet('l' ChlSS, 
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wood jll\c1 to rings ft:om pith we)'e essentially the sume fot' both locust 
groups. Consequently, these relutions furnish a basis fOl' {'oll1paring 
the resistance ot' seledions undindh'idual trees lind for aPPl'lIising • 
the inllucl\C'e of extet'lHll flldOl's on decay resi!,tul1ce despite ditl'el'elH:es . 
ill size, ItgC', alld part of tht, trees sampled. This Ht'pect of the study 
is dealt: with later, 

Inasmuch liS the ('I11'\'os of .figUl'es 12 lIlId 1:3 Wel'l' based on bloeks 
tnk('1l I'ntindy frolll It hl'ight of 7 to S feet, the:;e l'l'latiollRhips wm'e 
tt's\l'd fUl,tlll'l' on blodnl takpl1 at othl'l' }Il'i!.rhts, The position of thl'se 
Intter b]o('ks in tel'lIlS of rings trom pith illlll disblllt'C :fl'OIl1 sapwood 
WlIS ulicd to dell'l'mine thl' expl'ded weight loss fl'om figlll'(':; 1:t lind 
13, 'fhl'se l'X(ll'dl'd wllight losses Wl'l'e thell t'omptll'('d with till' tlc'tual 
weight lossl's by a t'ol.'!'l'lation llllalysis, TIll' rp:ilIlts al'e showlI in 
tuble 7, 

The ('Ol'l'l'\;llioll ('(I(·flkil'lIls WN'l' all highly sig'lIiril'ant (bl',\'OIHl the 
l-pel'('l'lIt le\'e\), Those for the rOIllI11(ln locust, ho\\,('\,('1', Wl'l'e ('on
sistl'l1tly sma11l'l' thun Ihos(1 fOl' till' shiplllast. pl'obably b(,(,lIl1se of the 
(1)'elltel' g'l'!ll'tit "lIl'iabilit,)' 1I1110ng' the t('(~l'S of the fOl'Illl'1' gTOUp. The 
ftualysis intli<'utl's thut II sil!nilieant part of tht' val'illbility in weig'ht 
loss among blo('\;:::; at llifl\'!'(!llf hl'ig'hts was l'xplainabll' by the ag'(' and 
position I'l'latiol1shi ps (\l'I'j \'(~d fl'Olll blo('\{s lakl'lI at the i· 10 8-Joot 
IH'icrhL MOI'l'()Yel" the thl'(ll' ('o('lIki('nt::l fOl' ('aeh Hl'le('tion were not 
sig~ifknntly dill'e!'•.It Hlatisficn11y. indientinl! thnt fig'tll'PS 12 and 1:3 
m'ay apply lInifoL'll1ly w('l1 to wood fl'om all lll'ight::; ill II't'el:) of. the 
r('::;pl't,ti ,'e sl'll'di ons, 

TABLE7.-('Ui'l'e/ation brtu·l.'en thl.' l'egl'I.',~8ifln l'a7l(r8 of fir/w'es 12 and 
1.1 anel tltl' {'OI'I'(WP01Ulill.'l olJNt'rl'ed 1t'ci!l1tt 1()8s(w ill test blo('1.'s • 
obtaincd /1'001 diducnt hciyld8 in tlte trees 

Trees B1ol'ks. ('orreintionHeight in tree tested le::!tcci i, ('o('lIicient 

Shipntnst 1(ll'ust: IXlIIl/lier XUllllicr 
1 to Ii fe\'t 0 OG O. GO 
7 to 8 fept 	 Q 78 ,03 
15 : • ,18 f('('t 	 ;j WI ,00 

('ommon 	]Q('ust: 
I to (i f('(~t. (j 105 ,38 
7 to 8 f(,('t 8 73 , ;iO 
15 to 50 fp('t 5 92 , ,17 

RELATIO:-/ OF DECAY R~:SIST:\:\"CE TO SPECIFIC CHAVITY ,\:\"1) TO NU)IllEH OF 
GHOWTII RI:\GS PElt hel[ 

The sIW('ifit' g'l.'in-it,\' of the tl':it block:; l'anl!l'c1 fl'om ().fj6 to O,R:'2, 
and tl1(' 111l1IlUl'1.' of dngs }leI.' inch from :3 to a·i, as ::;how.Il ill taoll' 5, 
Within indh'idllnl (!'l'e.s~ the dN'ay l'l'si::;tancl' generally tended to bc 
g,rentE'1' as. tht' :;IWeilie l!L':LYity was ]owe1' :1I1cl al:) the ,lHlInbcr 0:1' 
1'1Ilg:-; Jll'l' lIl('h wns !!I'patt'L', In other w()l'(ls, d(,l'ay l'e!:3lstanee was 
I!l't'atl'l' in till' OU(t'I' IH'Hl't\\'ood, \\'h~ll'e the gl'owlh mIl' ",me; 1!l'llel'HlI~' 
;;low~'l' HIllI the spl·t~ifi(' gl'HYit,)' gl'nerally lower, Also, as brought 
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out in the p"('('('(lillg se<:tioll, the resistance of the heartwood t;cnde«( 

• to be (rn1tltN' in slower grown thall infalltcl' gl'own (thel'eforc with 
gen(mDly denser wood) trees. Howeyel', l'ing ('ollnt f"oll1 pith tlnd 
disttlllce fl'om SII pwood indexed the <teeny l'esistn 11('t' Illueh l\lO,·1.l closely 
thllll did ~'ith(,'I' sp~·l'ifit· rrl'lIvity 01' tll(' nl1mb..,!.· ot~ t'irws pt'1' inch in 
till' wood. Sl'ithl'l' spl,t'ilit' gt'tiYity nOI' tlll' 1I111nlwl' {)r~'ings pm' inl~h 
nppelll'l'(l to bl' ('Ol'l'l·lntl·d wit.h thl' dt'viatiolls of individllltl wei·rht 
losses froll) tIl(' It "('I'age ('III'\'('S shown ill fil!lIl'l'S l~ IIl1d IB; nf~it· 
lIssocintion with wl'i!!ht 10:;;; WIIS t1ll'I'l,fol'(' nPP:II·t'lIlly the l'l'slIlt oJ 
tlleil' I'elution t.o lliz(' (JI~ (1'('(' tllHl pos.ilion Il1ll·(·l'. ' 

The HSSlllllption SOIlll'tillH'S IlHldt' that d('IISl'I' wood is lllOI'C cle(,l\~' 
I'('shitant thnll lighl('!' wood of Iht, sallll' SPN'it's.is pl'obably lllol.·e 0'1' 
Il'sS (·OI'I·Pt'!· ·1'01' ('Qnift't'oll:> wood:,. "'ith ('onift'I'S (-\w I'tIpidly gl'own 
wo(xl tWill' lh~' t'('nl'l'I' or II (l'pe i;,; g(>I\l·I·:t1ly Il':;;,; dNIH(' thnn tht1 wood 
gl'o",n Ht 11 1I10(\eI'll \(' 1'II\e !\\I·thpI· Ollt. 'Villt hllnl\\'()o(\H, the oppOSi!l' 
is (I'ue; tllt' \\T'Jd n(,III' III(' ('('lIlpl' t<'IHhi to lll' \IH' lIlost d(lIlSl', As tht' 
hight'sl decay 1'(,Histn \H'P (as nH'nslIl't'd by 1)[,1.·('(>nlngl' IOHsin weight:) 
of most woods studied nt'l'lIl':> i l\ the OUll'l' Iwu 1'1 wood (,: .•~, .15, !(J, 18) I 
a. posith'l' Hss()('ialion lll'\.W(ll'1l {\(,(,II,\' I'('sis! 111\('(> H11\1 s)H'l'ifk gm vity 
might bt' ('X)l('l'tl'd. in ('(lni 1\·1·.... , but ,iIlSt till' op)losill' a1's(willl ion Blight 
be ('Xpt,<,!pd in hlll·(lwoods. liS WIIS found ill tlJil:{ stlld". 

It lilllS! be I.·t>('ogn izl'<l. 0 r ('OUl'S(', Ihu t It il!h d('I11'i t y'llHs HOll1e eli I'cl'f: 
t'ffl'('\ on thl', sL'ITit'l'lIbility ot' dN'a,Ypd wood; (\('IISl' p'osts. 1'01' example, 
IlIlIy ('ontinllesl'l'I'il'(lllhl(' II fill,· u 1H'I'ct'lItngl' \\,l'il!hl loss thllt; would 
IIIHkp posts of low 01' II\O(\(lI'lIt(' dplIsity to'o \\'('lIk t'OI't'lIl'thCl' lise.. 

• COLQIl o~' LOCUST Wooo AS A:>1 1:>1IH:X or ITS l.h;GA \' HI':SIS'I'AN<!I;; 

'1'It(' 1'(1 is a \\,idl'SllI'l':ld "('lid! nlIlOIl!,! IISPl':> of Illa('\, 1()l'IIHt- wood 
thnl lit(' YlII)()lI'el' itt> t'olol' tl\(' gl'l'nll'l: itt> IIll('II,\' I'('sislanl'l' is apt tll 

b~. SOlli(· jll:>tifit-alioll fOl' lhi~ lwlil'f \\'11:-; fount! in th(> material 
(('SIN\. By daylight, Uw ;;1\111»1(,;.; l'allgNI ill eolol' fl'om a light grel'll
ish )'(,1Io\\"'to n light eltol'olnlp 1)I'own, lind by lilt l'Il\'ioll'! light "frolll 
a d~{>p 1('llloll Yl'ilo,,' to u light :'t I'aw Yl'lI(J~\" 'I'll(' Iinit-lIIl'ntiollet\ 
('olnl' in l':wlt ('US(' "'liS aiis(I('iall'tl wit h II\(' hight\st: tll'(,H,V l'l'sistall('t'. 
TIll' IIssot'ialioll 0 t' dN'a \' I'psisl:! lIl't' wi Ih Ihpsp ('()lol's WIIS mllch 100 
YIII'inbh', hll\l'('I'PI" [0 Ill' I:l'li('d Oil as n bnl'is i'ol'l't'lpl'l iOIl. 

ErFECT Of' SI,,\SOX OI~ 1·'I~r.l.t"'C 0:\ DI~c>\\' HI';SIS'l'ANC~: 

Lt .is ot'tt'll ::mid of b\;l('klm'lI"t nlld ('('I'lain Otlll'l' tilllbpl' HIW('iL'J; that 
lI'ood fl'Olll tI'N':> 1'1.'111'<1 ill spl·il1g IIl1d ('arly Sll 11\ 11\('1' is l('s8 (\lIl'ublp 
thull that from tl'l'l'S t'elll'{\ ill \\'inll'l' dUI'ing the do I'In 11 II 1 ppriotl. 
'l'1Il'L'l' is 110 l'x)J(\l'illll'lllnl SIIPPOl't 1'01' :>Ut'!1 all opillioni'ol' bln('\, 
lo('w.;t, IIltholl!!h CI'III1lI(',\' (.~) fOlll1d :->0111(' pddpll('(' ill an l'xtLnrinntion 
ol~ post.:> ulHh,i'jll'lIl'l i(':ll IIl'l' (0 in<ii('n\(' tlln! it j;.; twlll'I' not: to (,Ill' posls 
in spring jllst as the tt'Pl' l)(>gim; to grow, Dill'('I'('Il('ps in the dul'tlhility 
of wood ('tit at ditl'l'l'l'n! ::il'U:;OIl::i of til(' -"PH 1'11'('1\' I'l'pol'll'd by Uiillmalll1 
fot' ~PI'llt'(' llud iiI' Un, Hlld It's::;t'l' di1l'l'I'('I\('('s 1'01' b~'l'('h (i") : hIlt in no 
('use Wl'I'P 11H' ditl'el'l'nteS of pnldit'al magnilude in wood thilt had 
b('{'11 ~{'u:,ol1pd • 

• 
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26. 'rE.CHNlCAL BULLE'l'lN 98'1, U. S. I>EP:L'. OF AGmCUL'l'URE 

In conncction with the prescnt study, the. dccny rcsistallce of spring
and winter-cut. wood. was compared for six trees each in It shipll1!lst
locust stand nn(la comr1l0u locust stnnc1. III eaeh stand, threc of the 
trees werCClIt ill Februllry anel Un'eo in ,May. '1'he thl'ee tl'ces wcre. of 
appl'oximately 5, ln, !l1ld 15 inehes d. b. h., rcspectively (set' table 2). 
The wood bloeks fo), the decay tests Wl'l'e tnkl'll at two h~\ig'hts in tho 
tl'ees-3 to '1 feet and 7 to S IPet As with all the olhor blol'k~, t:hey woro 
Itir-dl'il'd priOl' 10 tl~stincr. 

The ave'l'age dt1euy lo~ses :for the \\'int:('I'- and sPI'illg-CIlI' wO<Jd al'l' 
showllin table S. The shipmast IO(,Hst wood cut III spl'ing was JIl0L'l\ 
rosistant than that Clltin winter, whel.'eas the l'eVl~rso \"as ITHO 'fo1' the 
c.olllll1ouloellst. Thl' difl'PL'l'neoH in doeHS l'l'sistancl' a1'(', partly but 110\ 

cntit'ol.r uttl',iblltablc,to (lifl'l'l'l'lH'OS I\mon~ the tn'os as 1'('glll'lIS thc ring 
~'oltnt and dlstall('pfl'OIlI the sllpwood 01' !h(l wood slImpled, 

'l\\Br;I~ S,-A.!!crag(' lI'eir/1tt {ONNI'N ill wood f)'om '11'-[111('1'- (lJlri8pl'in[J-(1tt 
locust t)'ees 

. T ~,,~ ...•.-+" 

Weighl~ loss 

HCllson of cutting 
Shiplll!l.'lh i ('0111111011.t" locuHt 10('11:-11 

Percent PI'I'('('/I1
Willtcl' __ " I. 8H . :3,20 
Spring•• _•• I. 52 a. 51) 

DifTel'clIC'c •• _ ~.. • • ,. -,31} 
AdJ.'lIstnl('IIL for radial location of salllpies (figs. 12 and 

13) __ • _ • ~ _. _. ,08. 18\Adjustl'd diffrl'ellt'lL . • _ . I I. iii -.3.1 

I. Significllnt at lhe 5-pcl'ccut level. 

IIIHHnlLtch liS Hie lC'sting was limill'd 10 l~ h'pes, difl'el'Plwl's nI'tTihut:
IIble to Sl'ason of cuttillg ('(Jltld be apparent ollly .it' they \\'l'l.'C Ilull'ked. 
The. .illdkalion fl'om tl1l' IH'l'Sl'nt l'l'Hultsis HUt!; uny superiority of 
winter-cut locust: wood O\'t'!' spL'iug-eut is doubtful 01.' at most of slllall 
j>rnctien I ('OllSC'C(llt''((' if til(' wooel is first S('usolled. 

SI'l'E 

The influence of site on dceay rcsistanec was dl'tel'mill('d :from all 
examinatioll of thc clata :fol' the 7- to H-t'oot level in winiel'-eut ship
mast llnd Flo\\'et'field trees. These two strains wel'e uscd fol' stndying 
sitc ell'e('ts becausc the tt'ees of eneh 8tmin aee probably clonal. This 
assumption is based on the :fact that the tn'ps beal' \'(>L'Y fpw sel'els and 
arc pl'opagntec1 vegelntivdy. Fmtlwl' ('\,i<1(111ec to SIlPPOl't tIllS as
sumption haR been obtained from It study of their vegl'tnt iYe ehal':ll'tel'
jstics (,to). In that stud;v, the homogeneity ill thf~ leaves ttnc1 spines 
on shipmast locw'it contrasted sharply with the Iwtl'l'ogellcity of these 
dUlt'actel'S on comlllon lOl'lU;t, which produees seed. 

.' 
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Since the fiye stands of the shipmflst Hml Flow!~I'fi(lc1 strnins werc 
simillu' w~netjcnny and the trees in each case wore or abollt the same 
UVel'!ll?e size, nlly IlHll'k('d diffel'ences between the stands in average 
dUl'abllity might reasollably be attributed to site e{i'ects. '1'ho site 
indices of the shipmast und Flowel'field stnuds lind Itvcl'Ilge weight 
losses ill all three selection groups by diameter dnss and stnnc1 are 
given in tabk D. With respect to d('cny b~' cither Fome.~ 'limof>'U8 
cr by Poria in('I'(lRsata, weight losses for the Iwe shiplIlnst stallds were 
('oJllpal'at:ivcly slllall nml indil'IlIp(\ nbout t.he S:lIlIC dass of decay 1'e
sistull('e, '1'h(', s:lnll\ is true Tot' the Flowedield stands. 

Thl' ditr('l'('Ilt'l'S bOI'(' no signifiellllt relation to the site imll'x o:f the 
stands. This unifol'mity of r('~ults nlso .illdicntl's lhn! tIll' <lecay l'e
!'lishlll('l' of till' \'cgl'tati\'l'ly propagated st.oek is of veI'y stable chnrncter 
in till' L()Il~ Islalld aL't'll. Both this gelll'ti(' stability lIml the absence 
of It llllltPl'ltti sill' illflUl'lIt'(' Obviously would b(~ of advantage in wide
slH'l'ad cull"i\'iltiol1 of st I'll ins st'h~l,tl'(l 1'01' :;lIperiol' dt'!'ay l'('sistunce 
of t he wood. 

TIll' Vlll'iabiIity in wpight 1m;:; nlllOll~ Ihe l'0Il111lO11 \t)Ctlst Shlllc1s, on 
tIl('" Ot\WI' hUlld, ('Ollll'ustpd sllIlI'ply WIth the COI1Si:;tl'Ill',Y in the two 
V('gl'ttll i \'l'l \' 11I'OJ>1l n'll tl'd stl'll ins "rOI' the SllllIl' gel1~'I'a I area. Furthl'l' 
ev idt'l){'l' oil tid:; Jl~ill twas obta ill(ld by a pPl'U is\ilg the stalld diffor
('I\('(\S br lIllalysiH of nlL'ialll'p in weight 10sH ('allsed by F. rimo&'lt-s, aitel' 
lu:ljllHting till' indh'iduul w('ight loss(lsfol' di1fel'Cllel'S related to size 
nnll agl' of thl' tr(Il'H in the Htallds accol'dillg to the gl'a.phically ex
Pl'l'SSl'<l 1't'latiol1s of ligur(,s 1~ alld 13. This indieated that the ob
8<.'1'\'('.<1 ditl'(II'<.'IlC'l'S .amOl1g till' slti\)lI1ast and Flowel'fi(lld 10('lIst stand.s, 
l'l'H]ll'('tivl'lv. \\'('re no (rl'l'atl'I' t lall min'ht Vet'y commonly be had 
Hmollg gl'(lUPS of gl'm:ti('al1y similar t~ees in' a single stand. In 
marln'(l ('olllrnst, (litl'Pl'PlIl'es as lal'~l' as thosp fOlllld Hmong the 
('omI1l011 locust stunds WQuid 1I0t be pxpected o-Hener than about once 
1n :20 tinll'B. simply Il~ n l'l'Hltlt of l'il1ldom sHmpling or similar trees. 
TIll' t'olllpnl'iHOI1 H(,I.'\'('S to (1IlIphasizt' again the gt~llcti(' heterogeneity 
of lhe SIHIH\:::; that HI'OSl'fl'Olll seed-pl'opa lY:ttNl stock. 

Th(' ]ll'l'(,l'ding ini'ol'llmtion dOl'H lloL t"of eOlll'se, {'xelude the possi
bilit,\' Ihnt ([(It'a,)' I'('sistalll'e might be nffected by (!ifl'cI'encps in site 
01' ('\illllltl' In l'gC' I' than thOSe' stll(li(lc1. 

GE"IETICS 

G{'llC'tit- inflllC'lw('S 011 d(>('ay I'l'sislanl'c were nppal'ent in the c1iffe!'
(,ll{'(,H alllollg 111(' tlll'l'l' gl'OtlPS uS well ns amollg the Hhlntls of the 
C'OlllllllJlI lOl'll:-itgl'ollP.(tnbh' 0). Pal't of thest' c1itf('I't'l\('es. howevcl.', 
were lls~:;o('intNl with t"he anllual-L'ing and I.'adial positions of the test 
blo{'\.::s l'l'LH'('Sl'lIting till' diff('I'l'llt gl'(Jllps. Hl'lnlive to tlw"!t'Cl'S of the 
lO-int'h tl, b, h. ('Iass.fol' l'xalllpil'. till' higher l'csistanee of the Ji'lower
fil'ld as (,OllIPUl'l'd\\'ith that of thp shiplIltlst was partly attributable 
to the :Pac't that the average diameter nt breast hl'ight of the Flowpl'
~ipld tl'l'l'S WtlS aiJOllt I int'h gl'l'tltl'l' tlwn thnl o"f the slripillust trees 
and tht' an'l'Hgl' ngp of the smnplp(l ('I'OH~ sediOlIH wu:o; about {) years 
gl·patl'l'. In o\'{h'\' to (,OI'l'P('t fol' t Ill'~c \wo "fadOl's. tlll'refol'c, the weight 
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,.,DECAY BY FOl\ll~S lUl\roiH.'S , 

Shipmast Flowerfield COllllllon ..:l 

·25
~T~= i ~I " f I A"crage weight loss of-Aycrage wC'ighl loss of

~ age ~1-'-' -.- --~'--.-S'l !weight.Site , ! ~ Stand 1 0 ' ] -_' 1 Stand I .' 11 e loss, Stand 10- 15-IJIdex 1ii-inch: • - , . :)- I All 1I1( ex I ] 0-
t:d5-inch All 

1 cleR;; ! IIIcll :lIJch tree;; 3 ! jnch class inch inch trees 3 q

elass I cla~s. cla:15 class class t< 


t< 

t;;:! 

" 

- '~I:.rc:'~l~'~ ·~:.=l:=, ~~e:~~~ -.---~--- ~--r~:~;~~, ~ 
Percent Percent Percent Percent .~13-53.__________ ,______ 6.3 

13-7. __ .• . •. ' _ _ _ (i3; 1.] ]. 6 2. 0 1. 7 13 42•. __ . . 64 1. 3 13~54_____ _ __ _ _ _ _ _ _ _ _ _ 1. 6 1. 5 1.5 '" 00 

H-6_____________ 55 1. 8 2.5 1. 3 ].8 C-42.____ _; 53 L 3 4.6 5.3 

0-.)6_____ ______ :___ .. _ 2. 5 .;013-4 ......... _. O~ I 2.7 ].0 1.3 1.3 B-4~--.-------- 69 i 1.3 2. 8 2.7 
~.

H-9 . __ ._ •. __ 60 I .7 2.4 1.4 1.7 B-4L._________ 70 i 1.4\ B-56.__________ , 2.7 l. 8 1.7 1.8 
B 10 __ 671 2.2 2.5 l. 8 2.1 A-19___________ 72 1 l. 5 A-54••________ ! 4.6 4.3 2.4 3.5 !=l 

"\jl "tnlld~_. ==-U2.oj"""l.G-U All stands__ ==:1':'41 All stamh,._ ---a.gl3.4I27I~ rn , 
I ~ 

t;;:! 
DECAY llY l'OlUA INCIL\HSA~'.-\ ~ 

13-6. _________ • __ 
B-7 _____________ 55 i 1. 6 i 2.9 ! 1.0 1.8 G-42.________ J 53: ~. ~ I H· ~3---------_-~-_---- 32.4 18.8 24.4 ~ 
13-4. ____________ 63 ! 1.9 1.1 6. ] 3. 7 B-4~-----------1 ~4 1 ~. 0 13-~~---------- _, ______ 1~. 4 3.2 9. ~ 

64 8.7 2. 5 8.8 6.5 13-40 ___________ 09 I 6.1 j C-06___________ i______ lD.8 14.0 14. D >13-9_____________ '0 " 65 1.3 9.8 6. 4 7.2 B-46___________ 1 70 I 3.1 13-56___________ : 31. 9 26.6 35.4 31. 7 l:d <y'13-10. ___________ ....67 8.1 9.9 2. 9 5.9 A-19__________ -I
i 

72: 5.6 A-54_._________ 2.1. .3 19.3 10.0 o 
All HtlLllds __ -- - --- 3.6 5.3 4. 9 4.9 AIl stands._:1______ !. 4.2 Ii All Rtalld!<__ , 14.0 16.8 17.4 17.0 

, I 

-......--- ......~.-----~-
1 Each \"nIne is the average of the percentage weight losses obtnined from the inflivitlulll samples; the larger trees supJllieu )norc samples and thus had more influenco I

on the "nIl trces f ' and "nil stands" vnlues. 
'Wim,·r·ruL trees, sampled at a hright of i to 8 feeL. 

3.Mean actual diameter at breast height oC all trees represented wns 10 inches Cor shipmnst, 11.2 inches Cur ~'Iowerlleld, and 11 inches for commo!! locust . 
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• 
losses on which the aVl!rages in table 9 were based were adjusted by 
means of the following multiple regression formula: 

,,;'Veight loss (percent) =0.68+0.0128X+0.340SY-0.0074XY, 
in which X= ril1gs from pith and Y=distance from sapwood 
in inches. 

This formula consists of the same two independent varinbles that 
were inclicated by graphic annlyses (table 6) to explain best the 
variability in decay resistance on a cross section. The sqn!lre-root 
tl'HnSTOl''ltatioll of the percentage weight losses was nsed in this case 
in order to gt't an l'ssl'ntittlly lineal' expn·ssion 01' the relations nnd 
then·by pel'lIlit 1"110 fullowing analysis of the vllt'iability in weight 103s 
on an entirely nlatlwmatiettl basis. 

It should :ilfio be pointed out Hlat the data for nil selediol1 gronps 
'were pooled in deri\rlng tIll' fOl'lI1ula. Henee. tilt' relationships ex
pI:essed by the formula, althvugh eoncerning the same variables, apply 
to all selections as a whole I'athel' than specrlieally to selection groups, 
as in the cases of the gl'a[;hieally derived figlll'es 12 and 13. Both the 
t'onllula anll the ClIt'Ves) howe vel', led to tilt' same ('on('lnsions as regards 
gl'Ill'ml trends, alld t'he ::;tamlal'd ('l'l'OI'S "'Pt'e sinliltll' for both methods 
or caleulation.1U 

• 
The applieatioll of this fOl'llllrla. in an analysis of variance (19), 

table 10, sp!'\'eB lo poillt out rlr(· \'al'ialJility ill decay l'esistance.that 
"was not attl'ibntable merely to the selection of thewoocl blocks. The 
adjustl1lpnt of the dabl ~ivE's all pstimnte of the decay losses thnt could 
be pxpeeted if tI 11 111(' blo('ks had beell taken at the same radial distance 
fl'OIll the sapwood and the same nnmbel' of annual rings ttway from 
the pith. 

Tile fir.'Hi: column of table 10 Iists the SOllrces of "ttl'iation. The error 
I'pfcl's to the variability in weight loss betwppn the duplicate test blocks. 
The other lines refer to the variability in mean weight loss among 
indIvidual radii, trees, stands. and groups. The mean Hqual'e asso
eiatPIl with padt HOlll'('l' of variation i'll the original dahl. is shown in 
t'OlUlllll 2. TIll' ditl'l'l'Pl1tPS ill ('xtel1t of dpcllY incI'eased progressively 
the leHS the matel'ia!. was related. Thlls the duplicate blocks varied 
least (Inean HqllHI'P=O.OI3H). wlll'l'eus thl' ~1'()l1PH \'fll·ied the most 
(mean sqlJaI'e=T.O:2!lH), 

That patt of each Illean square in ('Olllllill :2 that wasllot accollnted 
for by the relatioll of weight IOHS to the l'ndiallocation of the wood 
as gh-ell ill tIll' Pl'(·('('dill~ 'I'OI.'I1111h is Hhownin eolllllln a. The mean 
square bet\\'L'C'll dllpli('utl' blotkH was 1I0t c:1lHll~L'd by adjnstment for 
the tlnnllal-I:ill~ alt(llillL'al'-position rl'latiollship, inasl1lllch as the two 
bloeks of each pail' wel'e alike in I'espeet to thc'se fact-ors. The mean 
SqUIll'I' allloll~ blocks in t11(' snnw radius iYtlS largely accountecl for by 
these fado!'s. aH ('\'iden(,Nl by the iedu('tiol1 fl'oBl 0.0821 to 0.Oa75 i the 
l'PllHlindet· (O,O;:lT5), ltowevet·, was still signilieantly gl'eater than the 

'" AnoUll'l' point thn t should llt'(Jbahl~' bE' IlIpntionr<l is the l1SP of XY, whi('11 is 
rntpt'('d as a thil'(j fal'tol' III thl' fOl'1l11lIn. By u,;illl!; Xl', th(' ('1I1'\'r8 flI'P !!i\,C'1l the 
PI'OPPI' ('OIl\'I'I'!!PIH'1' al" hi!!hl'l' rallll'''' of X nnll Y. AI,;o, within thp rall!!e of the 
II\fljol' pal't (If thC' daUl, till' lH't pff('('1 01: X ill'('Olll!:'S 1Il'!!1I1 iY!', whi('h iK al;;(1 In 
1'!II1iul'lllity with thl' gl'anhi(' IIn:lIY!'ii". These pOints apply ouly within the range 
of the <In ta u'led in thl' study. 
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TABLE 1O.-li'nalysis olva1>iance of 'toeight l08se8 1 adj~18ted for annual
1ing arulmdiall)Oltitions of the test sam,ples. (Based on 'tvinter-cut 
t'I'ees of allseleotions and, on s(trnp?es taken /'l'om a lteigM of 7 to 8 • 
feet in the tl'ee) 

-
(1) (2) (3) 

I.o/i""s adjuct
ed for ring 

c ' eoui~t from 
pi Uland di!'!Unadju;;t,('c1 t.mwtl from

I, lo::;se,; Hnpwood, ae
eordi Ilg to re-

Source of vnriation grl'ssion for
I'Huia on p. 29 I

I 

l-'~-~' , 
I D,~- De-
I "rl'~" grt'(~s 

n f':> Meall Mean
0 01"I square square, free- free

dom ____.I dom 
___..___~___4 ........". ~,......,.. ... ~.,....._,...~'"·.... ~_, 


Duplicate blocks within radial (Jo~itiol\!; (error)_ 357 0.0158 357 0.0158
Positiolls within I'tulii ._. ____ . _ .• ____________ 306 .082] 303 .0375
Radii within trees•. _•• _.• __ • ___ • _________ •• 40 .1079 40 .0871 
Trees Wit}lil! stunds ___ ". _... -_., .. -------1 27 .3873 27 .3562 
Stnnds wlthm groups " " __ . __ 12 

I
1. 2073 12 1. 2165Groups________________________________ . __ 

2 7. 0208 2 6. 5443 •I The mean squllres in this 1llllllYiii:; Wl're computed on the square roots of the 
percentage weight. losses; see text, p. 29. 

errol' (0.0158). 'l'h{' l'eduC'tion in m{,lln square for the oHler sources 
of vadation, on the other hand, was small, indicating' that a consider
able part of the variauility in decay t'('sistance in these cases wus 
uttdbutable to factors other than radial position and annual-ring 
locution of the specimens. 

As shown in table 0, wood of cOlllmon locnst decay{'d the most, that 
of shipmast locust l{'ss. and that of Flowedield locllst the least. The 
mean square among: the three gl"OlIpS is of particular interest, for it 
greatly exceeds that nssociated with all otller SOllrces of variation, 
The dill'erences in a\'erag:{' weight loss :ul1ong: these grollps are repre
sented by the menn square of 7.020S, and only a sl1mll part of this 
(7.0208-6.5+W, 01' O.-!:7(5) is explainNl by the faet that. the wood 
blocks for the thL'ee gronps WHe not all from It similar average 10CIl,

tion 1n the trees. The residual Ill{'an squaL'e~ 6.5443, is highly sig
nificant statistically, as compat'pd with tlmt alllong stands within the 
groups, 1.2165. This indicates that the \'al'iability in decay resistance 
among tl\>.\ gronps is definitely greater than can be accollnted for by It 
random selection of stnnds of the same group. 

Th{' ratio of the residual mean Rqual'eS (6.5443/1.2165, or 5.4) js far 
greater than that I'e'quil'ed fOl' sil!l1ificance, indicating that group 
diffel'ellC'es as lut'ge as those' b(·tweell the common locust and the se
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• 
leded stl'ainsprobllbly could be reliably ascertained on II much smaller 
snmpling" basis than was lIsed. l'his, of conrse, would be a marked 
advantage in an \. extensive exploration fOl' strains of supel"ior decay 
rcsisbuH."c. To entluHte strains, all of wbieh are above average in 
'l"('sistllllt,p. ho\\'ever, might still require, considerable sampling. 

The diffel'l'lleeS ill de('av l'esistance among' i'itancls within the same 
gl'Olll> "'CI'C hll'g"PL' than could reasonably be' explained by r:\lIdom se
Jedion of treps of the same stnIHk This is shown by the highly 
significant ntl'inllee ratio (1.:Hli5/0,3iHi2, 01' 3.,~). 

This sigllifil'lInt mean square I1lI1ong tIl(' stnllds was attributable en
tir('ly to til{' \';\i'iauility in tilt, ('OnIIllOIl loewlt grollp. The shipm:tsl 
and Flowl'L'field stl'nins 5110\\"('d 110 sigllificallt stand diifl'I'PI1l'es. (See 
p. :J7:) The vllriability alllollg thl~ eonllllon ]O(,IIS! tl'l'l'S was probably 
ilia i Illy due to gt'llptil' eli trt'l'PI1('es,i naHlIlu('h as the sta lids were of 
h(>terog~'IH'Ol1S Hl'l'd oL'igill Hnd site (lid not appeul' to be a factor of 
deeH \' I'N;iHhlll('P. ' 

Oiw of thp ('OIlIIlIOIl locu~t lo'tand~, B--:i·L cOll1pal'Nl favorably with 
shjpll\a~t al\d Flow('l'field 1()('lIst for d(,t"ay l'e~i::;t:lIl(,(' (hlble 9). The 
1II('a::;ul"('c1 l'l'sidnncl' of wood of this Htalld waS approximately three 
times that of the least l'e::;i"tant C'Olllll1ol1 lot"lIst stand. B-53. This 
ob:-el.Tutiol1 illdit'atl's til(> JlIl'thpl' jlossibilit \' in hlat'k lOl'lIst of selecting 
decllY-l'esistant local "tTains that ('all lJ(' l'l:pl'oduc('d by seed. 

DISCL'SSIO;\ 

• 
TUE NHl'RE OF TIlF: Lkc,w·RESISTA:'>CI;; j;',\CTOR 

The 1'Pslllt::; of this Htll'dy mise ::;ollle illtt'I'l'Htill!! qlll'stions as to the 
SOl\l'('(' of de('ay 1.'C'siHlanep in bla('" IOCllSt woo(l. The (te('ay I'PSistallce 
of wood ill gt'lIPl'al nppl'al'S to dp(ll'lHI lal'gt'ly on lIatuL'a1 tlwmical 
(lI'l'S('I'\'alivl'8 thall'ptal'd OL' pl'eYellt fun!!lIs attack Oil the cellulose 
alld li!!nill {'ompOIIl'lIt::;. III black loeustit has bl'l'1I known fo)' some 
til1ll' that the WHlpI' exll.'aelin's, pal'ticlllal'ly those solubll' in llOt water, 
hllv(> n ('Ollsi<iPI'a blp hl'H I'i 1Ig' on 111(> (keay I'PHist:u1C'e (8).J.! TIll' fllngi 
uspd to gpt ~\'idplH'p Oil this point w('I'e P01'ia im'r(lR8atfl and )Iadison 
517 (t(>nl!lli\'(:~ly i<iPlltifi(>d as J>()IYJlol'l/.'~ tlllifiif('l'u,~ (Sehw,) OveI'h.). 
The I't'latioll WHS('Xalllinl'drul'titPI' in the pl'espnt stlldy. bllt-the l'PSllltS 
\\'PI'(, p-in'n ill nn p:trliPI' I'PPOl't (1'7); hellep ollly till' :;ulJstallce of the 
findillg:; ru:'l'd \)(' eonsidl'I'Nlltpl'p. 

Toxit'it\' of til(' hot-willet' l'xtrat'l'ivt'R Wa;{ I'eildily d(,lI1ollstTated by 
a l'('dut"ti(~n in growth I'Hte of tllp test fUllgllS (Foille8 /-iJl108/18) on ;'t 
maIt-H!!tll' Ilutri('nl nH'diu.ll~ to whidl the ('xtl'Heti\'(~ waH addptl. The 
l'l'Clul'tlfHl in gl'owth l'a(:(' pr'odllc('d hy "a)'ioll;{ dilutiolls of l'xtJ'aetive 
fl:om the sall'w Hampll's of wood was allllO"f ill stl'aight-lilll' I'elation 
to titt' quantity In'psl'llt in till' lIH'dilllll. hptw('l'1I l'OIIl'('lItL'atioI1H 01' 0.:3 
ilnd l1wI."eenL 

It was also foulld that tl1(· (·OIl('Plltmtiol1. bv wl'ig'ht. of J\Ot'-water 
(.'xtl'(letiwH in Ill(' wood Hl'('(Hll1tpd 1'0)' nlll('h (l'f till' 'significant "al'ia
bili!v in (IN'ilY I'('sistalll'(' ill dill'PI'pnl P:lI't;{ of !lit' "anw tl'ee. The 
('ol1(';"nl:l'lllioll 'of l'~ll'a('tln' al'('Ollllll'{l \'PI'Y little, !\OWl'\·PI'. 1'01' \'al·ia
bility ill w('igil! loss arnol1g 1>h)('''8 fL'OI1l ditfl'L'ent locust gl'oups 01' 

"~!'\\ fonlJlotl' 7. p, 'I:!. 
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from diiferent h'l'es of the same ~l'O\1p, This L'estlll su~g('sted that 
the toxic composition of the (>xt't'llctives WIlS compal'lltiVl'ly uniform 
at ditl'ert>nt plae'es within individual treNi, but thilt Illl1on~ dLtfet'cnt 
groups and trees either the eOIl('.('ntl'ation 01.' ehemieal chal'llcter of the 
toxic pl'inc'iple. in the extraetivC's vul'iC'd considl'l'aul,v, 

In 01'(1(>1' to dl'jpt'llline \\'lll'tlwt' extL'a(,tiv('~fl'onl lli /I't'L'C'lIt rrl'Ol1ps 

and tn'(lii nlried in t(Jxit'ity, the inhibiting- ('tJ\'('t of F, ,·im.(),I,'U..ton the 
total quantity of ext L'lL('t h''e obtaiJlPdfl'olllt'([uul w('i~hts of wood was 
tested in malt-agar IlW(\iUIll, n('spit(l tIll' filet, lHl\\'p\'('I', that these 
tests thus took into nCl'Olln! dill'PI'PIH'PS in both the quantity and tht' 
toxieit,v of the mat('I'ial PI'PSl'lIt, it "'Hsfound that IIIl' ditJ'Pl't'lIel's in 
del'H,Y L'l'si::>hlllc'e l)pt \n'(' II gl'oups a lid t1'('('S (,Oll Id. bp i IHll'xNI ill ]10 
betlt'l' way t"ilU.1l by simply dpil'I'lIlilling thl' qualltity of ('xh'u(,tives 
pl'l':>(~llt in tl1(' \l'ood, It 1S (,OI1('\tHh'd, tlll'l'pfol'e, thtlL nHhollgh the 
hot-walpl' ('xl 1'1\('1 in's a('('ollllt ill :';llllstantlnl 1tl('HSIII'1' 1'01' th(' silmble 
dill\'l'I'Il('(,s in tlN'a), 1'('SistHlI('t' foulld within iltdh'illllal I()('ust tl'('es, 
illl ('xplanatioll of tIll' difrvn'IIl'l'1i l)('t\\'l'PIl tn'l'S 11111:>1 Ill' sOllght :ill an 
ndditiollnl fa('(ol', 1"1'0111 wltnt has all'pady UN'It Iloted (p. 25), it 
se(>1118 ulllikely !'Imt this I'H('tOl' is n physieRI 011(', 

~()l11e cOllslilll('lltS (hal llIay not: UP (':'qJ('('ially toxie f·o <letay fUllgi 
ll(,YI'l'tlwlt'ss IIIHS illdin,(,tlyintl'l'fl'I'l' with t1H'il.' altHek. 11l.'I'haps by 
limiting thc'it' eapadtr to \>I'O<lUl'(' t'IIZ,nll('::; neC'dpd 10 dpC'olllpose Iigllin 
and c('lllIlo;.t,. If ;'0111(' sll('11 ('ollstitul'nt is (lI'l'Sl'lIt in tIl(' hot-\\'i\Il'I' 
exl t'at't in':,; of bln('k Im'ust·, it \\'(llll(l 11:\1'111\' 1)(1 ('\"idl'lIt in a h'st" of 
:!I'o\\,l:h-nttt, I'ptanlatioll Oil all Hl'lifieial IlH;diulII. '1'1)('1'(' is also HIl' 
(Jossibilit,\", of eOlll'SP, thnt all tIll' toxit, IIwtl'I'ial ill fhe wood waS 
!lot hot-WHil'l' solllhlp 01' that thl' toxicit\' of BOI1lP of tIl(' :soluble JIIa
('I'illl di:;nppl'nl'C'd ill titp Pl'()('(·~:-;P;'; or ~pxtTaetiOIl 01.' in slIbsequellt 
llluHlling, 

"'ha tt'\"l'r the llatul'p of the eliPIll i('a 1-I'('gi~t:U\ce iaet:ol'::>, they 
cvidt'lItiy \'HI'iNl in quantity 01' qllality, (11' both, 1I0t only l.w(\\'cl'n 
stl'ltillS, aSII.l'dll,(,tion of g(,IIPti(' <lifl'l'I'('IIl'('S, bllt a 1:-:0 wit'hill 1"111.' gl'OllpS, 
Th(' tl'l'lId oj' \'al'iahility withill tIlt' gl'oups (figs, I~ and la) ol'ought 
on! tIn' followillg- two point,:.;: (L) TIlt' <I('('ay J't'sislall('p of tllP Ill'\\,(>i.it 
fOI'IIINllwlll'lwood. 10(';ll('li at tllP ,:.;apwood bOl'dpl', is g-1'l'atpl' hom year 
to ),('HI'; Hnd un t hl' I'l':,;istall('(' of thl' hl'al'j\HJO<1 al allY pal:tie'l1lul' 
point d()('~ lIot I'p)lwin ('(lnstallt but lil'('n'asps as til(' tl'('P gt'ts old('J' and 
lal'gt'l', This :;itlltltioll SlI!!gl'sts ('ithel' (1) that a gl'('atpl' qnall! it,\' of' 
tllP I'psi:,;talu'p fa('lol" i:,; pl'Odu('ed pl'I' unit of 111'\\"1," fOl'llw(\ 1ll':lI'1"wood 
each )'Plll' and that this l'psislulH'l' f'nl'toL' i:s not: stablp 1)llt suIJs('qul'lItly 
d('t{'riOl'alPs in t'fl'!'('t i'"PIH's;. with agl': (ll' (~) t hal till' qllantit), of !lie 
I"psislU1H'P fnl'lol' PI'otill('pd 1'01' a lInit of' Ill'\\" hl'al't\\"ood i:s about t:h{' 
SHilL(' fl'OIll yenl' to \'PHI', bllt: is SlIpplpl1lt'lltpd b,\' a ('olltillllOllS ontwal'(l 
(Ii {fusion 01' 111 igl'a dOll () t' pn'\'iollsly 1'0I'IIH,(I I'p:,;istalll't' fa dOl'. Ei t11\'1' 
l'xplanatioll wOllld U('('I)IIIII for I Ill' gellt'l'al f('atlll'l's of tilf' weight-loss 
tl'{,lllls shoWIl in the PI'l'l'l'(iillg ('halt:;, Pel'llaps both al't' cOl'l'ed ill 
some IllPtl!:'UL'l', 

S~;U~(TIO:\ OF \\"OOIl Fon :\1·\'{Dlnl DIII.\!lIl.ITY 

A 11 II I1lLwL' of ('olwlll:-;jolls \\"ith l'('sped to the S('I('('lioll of' hla('k lo('ust 
wood of gl'patp:-it dlll.'ability, pal'til'ulal'ly foL' U;.P as posts,l.'HIl be drawn 
from the data pl'o\'jded by this :;tudy, The most. dlll'nbie wood of It 

• 


• 
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particular stl'l.lln is loeiltNl in the OllteL henl'l1:.Yood in the basnl pal't 
of lnrge trees, anel the least durable in the jJllh~l' basal heltl'twood of 
the sallie tr('cs. COllsequently, split PORts tnken nt ditfel'ent depths ill 
the butt log of large trees may vary ('onsiderably ill decay resistance. 
Home of till' variation in :;enTice li're of IO("lIst p(Jst:~ in It fence 1ine is no 
doubt It'at'eldJk· to this fartor. 'Vith strain;; havillg a l'elatively low 
tl\'pmgp le\'(,1 or rt'sistallcP, sueh as was exhibited by most of the COIll
mon lo('ust tl'l'I:'s, the les:;el' l'psistallt'C or posts fl'(J\n the iunCL' heart
wood would bp paL'ti("ularly pt'OIIOllllC'pd. 

Posts 'fl'OIIl lol-"s of small d.ian1t'tt'I' !!('lIl'mlh' would not be so durable 
af$ most post;.. from logs of hu'ge dilllilCtCL'. 'This di.I[l't:t'IH'e wOllld be 
n:.\OI.'C pronOllllt'pd in strains hll \'i IIg IOWl'!.' nYl'l'ag\' l'psistance. In 
11 \ghly resi:-;ta II t st mins. slleh as :;h ipll last 1()(,1I~t. t 11(' d i t£el'<ll1ce WOll lei 
not ll}Jpeal' to Ill' sllf1kiellt to warrant di~til\guiHhillg be\wt'('11 SlIlall and 
Ia I'W' IOh'li frolll the vi('wpoi n tot' t Iwi I.' de('ay t'l'Hi:..ta nce. In.less 
resistant' straills. ;;\\('h as :;on1(' of those in the COl1lmon locust group, 
tl1l'I'l' IIlight be SOllll' justifkal'ionfor :;ul'h tL (1i:;tint'tioll. 15 

The g'l'('all'st dlll'ability a(I\'lIntUl!'es appal'(llItl\' may be had through 
the liSP or stl'aill:{ with ~UIll'I'i()r a\'eragl' dt'('nY·I'P:;istum'e. Not only 
might till' RY('I'ngp sl'n'i(,(' lifc of the wood be pxppetNL to bl' greater 
Hl'l'orciilwh'.~. but'tl!t> (latn alsoiJltiil'ate that

.'
tIll' ;"(')'\'i<:l· ~"i\'l'n b,', wood 

f)'om tl'N'S of difl'Pl'Pllt ~izps and 1'1'0111 difrl'l'Pllt parts of illdividual 
tt'('(.s would bt' 11101'(' IIl1ifol'lll in sHeh :..tl'aills . 

• nlll'ing tTt(' ('OI\I'S(> ot' tit\' ;..tmlil's Oil blaeklo(,llst stl'ains referred to 
ill (lIP ill\l.'odut'tioll, '':It'iou:.. otlll'l' ilHli\'idl1al trees and stam\s haying 
l'spl'l'i.ally desimble growth featlll'('S Wel'e Jloh·d, III ('()\\sidel'ing the 
\'alll(' of SHell :;('IN't iOlls as pal.'C'nt sto('k, the quP:"t ion of t hei r illherent 
d(l('uy 1'(,;..1:,;ta\\('l' should lw tak('n int 0 Ut't'Ollllt. Tl'sts to detl~l'mi ne this 
attl'ihlll(' ('all b(' nladl' in a I'pl;\ti\'ply ;;imple manner by making use 
of th(' fimlitlJ.!s ill tIl(> prl'~l'nt ~t\\lly.

TIIP bl'st l'onlllal'bon,; ani of C'out';;e made between trees of the same 
age HlItI SiZl' nl;l\ with :-;:Jlllp\(':; tak('11 fL'om till' Still H' position in the 
tl'P('. TIll' fOI'l'!!oill!! 1'('IHtioll;". hOWl'n·I'. ill(lieatl' tlmt it should be 
po;..:;ibll' to .:-iHllljlle ll~l'(l:; of ditl't'rpnt sizes and aJ.!C's HIld. at diiferent 
plat'ps in tlH' ll'llllk amI still distinguish with l'at:IH'1' lliJ.!h accuracy 
thosl' that ;ll'P hl'\,pdilttl'ily \\lost resist.unt. For ('xumple. if tL'ees of 
unknown n.:-;i;,;t:uH'l' Hrt' s:ll1lpl('d nt n (h'pth of ~ illl'lws in tlw heart
wQml alHl tht' ~all\p\Ps tt':4ed m'('{)l'llillJ.! II) the lIlethod::; or this study, 
tIll' t'Ul'n' llla l'ktod :! i \\ ligll \'(~ 1:1 ll\ ight ilt' follo\\'(,(l. From this it 
nppetll'S rTutt if thl' tl'l'PS ill'(' a Iikt· gl'lll'til-ally. :;amples located 40 
allllllitll'ing:::; fl'OIll tlIp pith should I{)~l' only n\)ollt 0llP-fOlll'th as much 
wei ..ht in te;,;tillg :I"; S:llllpl(':-j Im'atp(L G or T rings fr(llll the pith in 
you';';g- tn't's. ;-;illlilal'ly. if tht' ;';Illllph's al'l' lak('ll at a <ll'pth or 4 
illl'lw:;. rh(N' located :!~) rillgs 1'1'011\ (ht' pith ill all oltll'l' tn'l' shoul(l 
IO:i(' only ubout haH a::; lllu('ll weight as :-iuIllplp,.; Ul rillgs from the 

• 
U'l'lll' ('(',lIlomit's pf Sl'I!'!'lIY(' u~(' of lo('usr wood from lo;.!:< of lIifl\·!·('!)t ;.;iz('s 

or \If ;.!I'o\\'ing thl' woud fol' 1'01llld ills\[,:ld ()f :<plir voSl,; is, of ,'OIlI'S", n. fa('tol' to it!' 
\.'oll;.;[,l\'!'l'd ns wl'll II'{ lIlt' tll'('I1~· I'l',;j:;tallt'l', Till:;, Ito \I'(.'\'P I', is outsid(.' tIll' S('opt! 
of tlH' l!I'l'SPllt ,;l\Idy. 
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pith in It younger tree, if the 2 trees desel've equal rilting; and COIl
sidel'abl" less than that pl'oportioll should he lost if the older tree: 
is to be l:ated a:; the supt'riol' one. 

In the SUIl1\' way tJ'pes lL1ight also be rnted in<1ividunlly with respcet •
to theil' slIpel'iol'jty 01' inferiorit,Y to ('onmWI1 IO(,II~I', as cha l'aC'tel'ized 
ln' the ":lItH'S or li,'rul'e 13. Or thl'Y mi!!'ht be C0Il1/l1U'l'd with shipmllst 
locust on th(, ba~i:,;"'of fi!!'w'l' l~.lmrti(,\Iial'lyit' one Wl'I'P intl'I'estl'd pl'i
Hlnl'ily in tl'('(IS ap(ll'om:hing the :;hipnJalit in!.esilitanre. 

The bnse relations l'xpn'sst'd ill figlll'l'S Band la wOllld, of course, 
Heed to b(' l1Jodifil'(1 soml'what ill tIl(> e"(,llt that It diifpl'ent fungus 
W('l'O lISN!. It :;hould bt' t'Ul'thl'I' llote(l that difl'l'l~ell(,l's ill dl'l'll)' re
sisbllH'(' b(l('wl'l'1l intliddual ll'(>('S would Ill'('(l to be l'stubli"lH'd 011 1'e
sldtH obt:llinNI with 11IOI'l' than Oll(' fllnglls if till' bl'oad!'!,;t applitul'ioll 
i!'; dpRi L'(>(1. It IlHs II Il'pady I'('('n ObSl'IT('(1 (P, l~) that the Iwo i'ullgi 
u!'l'd 111 this study indil'HIl'l1 H sill1i1nl' Ol'l]('I' of 1'('8ii'iblllt(' alllOllg the 
tpstl'(1 sl'Il'(,tion gl'OlipS lind IIl'( \\'('('11 ll'('t's of dill'Pl'l'lIl di:lInl'tl'I' ('laRS 
jn tll('S(' gL'Ollp8. ('('I'lllilt dill't'l'('IH'(,S. how(;'\'(,I'. alliollg the stand!,; ill 
rl'sistallt'(1 to Ill(' t(lst fUllgi "'('1'(1 p\·idl'lIl'. FCII' (IXlIlllpll'. as showlI ill 
figlll'(' -I: and table' D. tJ'l't'x of the (,01l1l1l0n lo('ust stand B-fi(i had n.la
{'i\·t'ly highl'(lsistall('l> to FOl1lC8 /'illl(MUN but 1'('lath't')y low l'(~sistance to 
PO/'in iilf·ra.~8({I(l. 

[II makillg Wil' of till' l'l'lntiOIl$ 'found ill this l'tudv (,(II'fain I'estri('

tiolls on thl' slIll\plin,!!, npPlIn'lItly would slIbstant:i;t1ly improve the 

I,t'liability o.f dl'iPI'lIlinatioll'; lind tlwl'('ful'l' I'('quil'(' I'P\\'PI' dl'i('I'1l1illa

(ions Pl'l' tL'P(', 1.1' WllS \1olt'd. (p, :.!:n in disl'ussillg' fi!!'ul'es 1:2 and 13 

that saillph'i'i takl'1l [I'UIlI till' oUtl'l' lH'IU'! wood of hll~ge (1'('t'S ha\'ing 

nppl'oxilllHtl'ly !lIP sallll' gl'O\\'th I'a((' fl'PqllPlllly may 110t show l'mffi 

('it'llt difl'l'I'('Il('l'S ill \l'pight loss fo)' I'Pliabl(' appmisal'of g('lll'li~' difl'el'
 •(,IW('S in l1('(,II.,\'I'('sistaIH'('. A IthollJ.dl th(1 l'xpl'rinlPl1tal (')')'01' of de
(('I'minlng dp{';l,r I'l':-;i~tal\l'l' tpl1ds to Ill' h'ss as till' H\'('I'n1!t' \\,(Iight loss 
is 10\\'t'1'. til(' pari 0 f tlip ('1'1'01' ('U u:--pd by ('0111 puri ng t Iw i II it ia 1 \\'(lights 
of I(':-;t SP('('illll'llS t p. r) Wa:; l10t Slllltlh'l' at thelo\\'l'I' 11'\'(lls of weight 
loss. ('OIl~I'qlll'l1lly, tll(1 ('1'1'01' ill dl'IPI'lllillillg" SI1IHII IOSH'S is not low 
ellough to {'('I.'tit',\' ';1I1:l11 difl'l'I'l'IH'PS of till' lIIagllitull(, illdi~'atp(.l ·1'01' the 
OUit'l' ~ iuclws of IUI',!.!l' It'P('s. Th('I'I'fol'C'. ill <lpalillg \\'ilh lal'ge locust 
tl'('('S. st:J'ail1 difl'PI'I'I1('('s ill dp(,IlY I'psistall(,p would 'appeal' to be most 
l'fr(,('tj"('I,r ascl'l'taillt'<l on s:tlllplp,; tnkpiJ at lea:.;t :3 ine1ws deep in the 
h('II1'1. wood. 

'With ll'(I(''; of' SIl\:\1I tointl'1'I11(1()iat(' siz(' (e. g .. no !HI'gel' thnn 10 
itwlH's d. h. h.) 110 slI('h Ill'l'!l 1'01' ,'pst I'kt i I1g t 11(' InClI I iOIl of the imm p 1 ing 
st'em!' Ill'('('s:'nl'.". Tllis bt'.illg tIl(> (,:lS(> Hnd if stal1ding II'p(,s UJ'(' to be 
samplN1. tlw (lull'I' \t(':lI'I\\'(){)(lof (n'l'S of this gl'Il('I':t1 ;;i7.p Illight be 
most ('()IIVll l1i('l1tl\' Ip;;(!'(1. 'I'll(' ;;111:111(,1' tl'P!'S. <If ('OIII'sl'. offpl' (':tsiel' 
:L(,('l':;S to Ihl' illlll'l' heartwood lor lIIl'u:;un'IlIl'lItR of I'adiallo('at:ioll alld 
]'(JI' rill!!' ('011 II!::;. 

Til t~still,!!'stalJ(ling h'peR it would bp rll'sil'abl(' to obtnin the samples 
in :;1J('h 1l1:IIlIIl'I·. n::-; would 1I0( ('HUH' ;':PI'iOllS illjlll.'Y to 1·11(' tTl'('H. A 
SUpplpl!lPlltlll.'Y dl'(,<lY tl'xl: 011 101'1Is( wood i11<1 i('all'd t Ita t SlIllIpl(>s ('011
sisting of (1J'(1inHI'Y iUt'I'PIlH.'1l1 ('01'(':;,'6 1 01' ~ il\{'hl'x in 1l'lIgth. would 

I< OhtninNI with It ~\\'''(lish im'l'Pllwnr bul'!'!' hll\<ing nn Imiltle (lilllllt'tel' (If
0,21 ir)('11. 
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serve yery well. The cores requirecl n1'o.reprecise we!~hing (to 0.001 
grum) than did the blocks; also, from three to five replications of the 
cores were needed for the same reliability of determination us was 
provided by the duplicilte blocks. 

SUMMARY 

This study wus made to test tll(, de(,II" l'e:;isttl11ce of sl:rains of black 
locust alld to ll!;c('L'laill what faetol':; of tt'sting SllOlIhl be ('onsidcl'ed in 
orc1et, to seJ)Hl'atl' tt'm' strain ditl'('l'em'e::; from' (Lill'l'l'enees ill resistance 
that might bl' assoeiatt'd with otlwl' faeiors, Stt'aills eonsidered we~'e 
shipmnst. of l'epl1t('d high dlll'Hbility; Flowpl'fleld. anotheL' clonal 
ntriety not pn'\'iollsly l'e('ogni~NI: and ~('\'('I'al ('onsisting of the ('om
mOil se('d-l'epl'odtH'('<1loellst:. All \\'('1'1.' oi>tainNI on Long Island, N. Y. 
Fody-eight [reps of "II rious si~es. dW:-l'n frOlll several sta nels that 
difl:erNl ill gl'o\\"th ntH'. Wl'l'P salllplpd, Thl' t(':,l;-; W('I'e matiein the lab
ot'ato)',)' on SlllaU blo{'ks oflH'al't.wood -fI'Olll diU'('I'ellt l>lU'ts of the trees. \ 

The blot'ks \\'('I'e exposNl to dpell y by PO/J/('8 l·hIW.~U,~, II Ill'H l't-I'Ot fungus 
(.'ommonl" found in ltWlISt {Teesvalld whieh also (J('(,III'5 in locust posts, 
and by P'O/'ill it/('l'a.~8at((. n fast-gl'owing fungus that l'otS It variety of 
woods in lll:ie, TIH,'l'xtpnt of dce:ty was l1l('l\sUI'('d b,' the loss in 'weight. 

011 till' HYl'I'!lgl'. tll(' 1t'low£'I'f1£'id stmin (IpcaYNi'th£, Ipast, .the ship
mast sOllll'\\,ha{ 11lOI'('. and thp ('OIIlJll()11 IO(,lIst ('onsil\PI'ably more, The 
result;-; with sllipmHst and t'OllllllOn lo('ust bOl'p out I'h£' reputed differ
('Il('£' in g('IIl'ml dlll'ahilitv of (lip two types, 'I'hel'(' was comparatively 
Hlllall \'al'iation ill tlet'ay' alllong tilt' ;;hipmlls! and 1!'lowcdielc1 stands, 
in<lieatillg :-;tahl(' 1'('si:;l.:ln('(' ill ,'egetalin'ly pI'opagalNl stock. Vari
ation in <IN'ay lUllOllg tlw eOllllllon IOl'lIst sl n nds \\'n:-; mal'ked; being 
sel'd-pl'()pl~gatl'd. tlw sampled tn'ps of this gl'OUp evidently ,were of 
seVl'l'al stTains, 

Radially in a t I'el'. th(' (teellY l'('sistaIH'e was pI'ogl'esBiYl'ly less from 
the OU!l'I'Il('lll'[\\'OO<! t.o (h(' pith. YPI,th·all,r. tlw l'psislalH'P of the ont.er 
heartwood was pI'ogl'('ssin'ly ll's~ from the uasp of the tree to the 
"P(>('I' trunk: till' oppo:-itt' [n'nd Ol'('llI'I'NI ill thl' illlH'I'Ill'al'lw()od, FOL' 
tl\(' tree as a \\'holt', tIll' outer I\P;lI't\\'OO<1 nt-,IlH' base waS the most 
l'('sistant Hntlll\e .1nl\('I' hl'H l'l wood al 1"11(' basl' the least. Higher in the 
It'UlIk tltl' wood wa;-; illtl'l'lIll,clialp l)t,t \I'pell tllps(' extl'PIII(,;;, 'L'1H' average 
n'sista n('(' of t It(, l'lI ti L'P Ill'ul'! wood ('I'OSS SPl,t ion ,was gellera lly less iiI 

the lIPPl'I' part oj' tIll' trunk titan in tl1(> 10Wl'I': U\(, dill'Pl'ene(' was 
eSlw('iully noti('l'ahll' ill til(> sll\all tTl'l'S. but waS absent 01' tloubtful in 
tIll' 15-i lll'h-diallll'tl'I' l,lass, 

'1'h(' lal'!!l' tl't'(':- \\'('1'(' 11101'(' J'l'sistnnt ill the outPl' heartwood than 
the sl1lnll'ol\('s. but ill till' inlH'I' he:II'1\\,oo<1 thp oPPoBit"e WlIS true. 
Bl'C'unse th(' Ol1tl'l' IWlllo(wood mnkps lip mol'C' of the h'llllk Y01Ulll(' than 
the ill1)(,1' helll'twood. III I'g(' tTl'C'S \\'('n' SlI peL'io)' 10 small ones in the 
11 nC'L'llg(' I'l~~ista IH'(' of tht' Pllt i I'P hpa rtWOO<! (TOSS st'd ion. hut [he di/t'pl'
ence waS small. 'I'll(' ditl\'I'('l\{'C's het\\'('C'1l large and small trees in the 
10w('I' part W(,1'C' lI1uch lilw tho!;£' obtaillC'(l bt'twPl'1I spdions of lal'ge 
alld smal I dill III('!('I' at d ift'PI'Pllt h('ights ill tIl(' sa IIIP tTl'(', 

Decay 1.'p:;i:-talH't' wasillf111PI\('('(l hy the I'at(> of dinllll'iPI' ~l'owth; 
with tre~):) of ('(IUal dianl~'t(>I', thl' ~lo\\,l'l' gL'owlI 011(>:; Wl're slightly more 
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resistant. The nlte of height gl'owfh apparently did not inftuellce 
decHY l'csistnnce. 

These \'Ilriations in (lecny l'csishlnce were correlated in lurge degl'(~(' 
with two measurable characteristics of the wood-the closer the sample 
WIlS to the sapwood aild the gol'eater the IIUlllbl' I' of IUU1ulIll'ings 1'1'0111 it 
to the pith the greater was itH resistance to c1eellY. Both graphic lind 
mnthelUHl'ical expl'('ssiolls 01' the relation of weight 10(:;s to those two 
flleh)J's Wl'l'e used itS II basis 011 wllieh to ('om pn t,ci Slim p](>s taken from 
diil'('l'l'lIt positioll:-. in II tl'l'(l 01'1\'0111 tl'('(':; of difr('I'l'llt dillll1eters, ages, 
Ilnd gl'owth ratl's, 

Othl1l' Wa \'S of ('hul'tldet"izillg IO(,lIst ]WIII'( wnod: slIeh as by rings pel' 
il1('h. 	spel'ilk gl.'H \'ily, 1I1ld t'o I()I', pt:o\'ed to he mIller ullJ'('linble 1'01' 
judging de('uy )'('SistHI1l'(', In !.!elH'ral, lw\\,p\'PI', \\'ood hll\·ing llHH'e 
t'ings ]><'1' inch 01' Io.\\'el' Slwdfit' ,!!I';l\!it,\' \yIIS !1l01'e l'l'~isfHnt and yellow
t'Olol'ed wood II \'l'I'u!.!pd SOIl1l'WlHlt 1Il0l'P 1'('SISl!utt t linn bl'own. 

TIl(' twlil' I' that l()~'ust wood is 11101'(' t'('sis/allt when ('ut in the, wintel' 
thnn tllP Hpring \l'lls lIot I'Ollfi.'IIINlln' I his study, Till' (,01l11110n ]o('ust 
( rees ('ut ill tllP wintPt' 1t\'PI'n:rl'tl slight Iy gn'all'r ill 1'l'Histanl'l', but the 
opposite was found. with tltl' shiplIHU..t ]O('ust. 

The (iet'ay I'l'sisl II IH'l' () t\ lo('ust wood wasfOll nl! (0 be pu I't I,\' asso('i
filed with tl\(' ('X{I'ut'tivN; that: eOllld he disHol\'e<l in hot Watet'. 
These (>xt'l'nl'ti\'t's \\'Pl'l' toxie to fung-i, Both the extl'nttiYes and the 
declty .'esiHtn m'l' \\,(,1'(' U'I'PII It';;l at i III.' lillie the heu I't wood waR Ii l'St 

10I'n'·('('1. Thpn'uftel' (1)(;' (ll'('.'l'as('(1 as nl'w laYPl's or 11 ('a I'lwood were 
added to 11\(' olltsilil', the IllNISlll'allle difl'l\I~(lncesin extl'Udives ac
('oullted for n IUI'.!.!p pal't 01' lhe dif)'PI'('I\C('S in l'l'si;;fulH'l' within indi
dclllal tn'es! but thl'Y lLid not l'xplain the din'l'n'I!l'l'S alllong tt'ees 01' 
~tl'lli ns. 

III ('Olllllal'illg (1'(ll'S for gl'lll'lic sUjJl'I'j(!I'ij'Y in <it'l'U,\' l'psistrllH'e. it 
wllsslIggest('d that till' tt'st hlm'ks bl' t:lkl'lI fl'Ollllhl' outl'I'IWIlI'twood if 
thl' (Tees a 1'(' 1I0( 1l10l'P than III irH'lw8 ill dialllt'It'I', FOI'IHI'get' trees, the 
bloek" shol11<1 bl' lak-pH nt It'lIsl :} ill('\H'S dt't'p in (ill' Iwa 1'1 wood, If 
the tl'('e8 diti'l'l' 1Il1l!'h in "i;w 01' ag(> 01' if the Il'8t salllpll'8 are not takl'l1 
from till' SHIUe posif ion ill ('Hell t j,(,(" till' I'(,SUI t's should be t'ol'l'eded £01' 
these diffen'IH'{':' ill Ht'('OI'd:IIH'(' with the relatiolls }'('I)()I'(l'(\ hpl'p. The 
C{lw,ntitat'h'p ntlllt·s in IhpH' 1'('lalions would, oj' ('OIlI'HP, 1](It'd to bl' 
Hlodified 011 IIIP b:lsi" of' /ll'l'lilllinaI'Y It'si ill,!! if fhe testillg pt:ocedul'e 
dUl'et'ed 1l1llt'I'I'ially fl'OIll (ha( 1I1'('d ill thb stully. 
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