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Technic{ll Bulletin No. 742 • January 1941 

.WASDI~GTON;'D~V.···· 
~ • "..,1 

JVlethods of Distinguishing Between the 

Shipmast and Comlllon Fornls of Black 


Locust on Long Island, N. Y.l 

By HEXHY HoPI', associate botanist, Ilmculture Division, Soil Conservation Service 2 
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INTRODUCTION 

On millions of acres of priyately owned farm land, a pemlanent 
soil-conserying plant coyer is the most effectiye means of comblLting 
the soil-Nosion hazard. In oruer to establish a protecth-e cover on 
erodible land, large numbers of native trees are being plullted. Black 
locust (Robinia pse1ldoacaC'ia L.) is one of the tn'es widely uSl'd for 
this purpose because it possesses outstanding soil-building qlllliities 
(1,5,9,10)3 and its usefulness on thl' farm is wpnrc·cognized. Since 
farm land OIl which treps aTe plantl'd for the control of erosion is 
frequently diwrted from profitnblP us!', it is essentifil to use fonns 
that yipld the highest possible financial r('turn. The most Likelv 
method now a\-ailablc for producing improwd kinds of black locust IS 
field selection of superior dones find strains. 

A number of promising f0I111s of black locust haY(' recently been 
selected. 'rhese splpctions nrp bring studi('d to dpt(·rmine whether 
their desirable qualitips are rptained undf'[" pl"Opagn tion, wlwre thl'Y 
can be grown successfully, find how tht'y can 1)(' ('uLtured economically. 

I $uh,"itt~d for puhlication ~rnrch 14, 1940. 
'The writer is ind~btNI to ::;. 11. lJ('twiler. Chief. Hilk111turr Tlldsion. for Sllppl~'iOl: pr(>liminnry infor· 

mation concl~rnjng thl' hlaC'k lo('ust forms on LonS! Island and th~ 10('31 ion or shirJUlo..sl lr'w(Jst ~tands. Pnrt 
of thestatistieal mtnputations wpre made hy employees of tht' Work, I'ro~rL'SS Administration, projl'Ct +16, 
Of the District of COlumbia. 

1 Italic numo(lrs in pnn'.othcs~s rt\[rr to Lit(lrntnrf' Cih.'d, p. 23. 
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One of the promising forms UlHh'r t('st was found growing on LonO' 
Island, N, y" where it wns introduced OVl'l' two cputUl'ies ago, I~ 
1936 Raber (11) d('scl'ibed this fonn as It spparnte botanical vuripty 
under the nnme shipmHst locust, Robillin l)Seu(/oacacin VI1I', 1-ectisS'im(1. 

The origin of shipmHst locust is not a.uthoritntivl'iy known, but 
this fonn hus. b('cn rccognizpd locully on Long lslnnd fOI' gPlwrntions 
as It l~istinct varinnt from the usual 01' COllunon fonll of black locust 
(3,7), such us is found o"(~innl'ily in Otht'l' pnlts of the countl'y,-I Only 
1'N.·ently, how('n'I', hns thiS knowlpdge bp(,OlllP gt'n(,I'lll. 

Shipmast locust POSSPSSl'S sl'\'l'1'il1 outstanding qualitii's of ('conomie 
....ulue. The shupc of til(' siJipmust locust sh'm is strongly l'XCUl'l'('nt 
and rPlutinl)- stmight in contmst to the stt'In of cOllunonlocust, which 
is oft('u forkC'd and c!'OokNl. Thc dl'C'('t of stf'm shnp(' on yield is 
illustI'atl'd by It cutting op(,I'ution conduct('d by thl' writ('r on 18 ship
mnst locust trN'S nnd nn ('qunl l1umbN' of common locust tl'('l'S of 
comparabl(' d. b. h.5 growing in 10 stnnds on Long Island.6 The yit'ld 
was detennin('d by splitting tlwst' tl'l'C'S into 8-foot fpnce posts, TIl!' 
number of fil'st-grndt' posts obtninNL f!'OIll tIl(' shipmnst lo('ust trC'('s 
was approximntply 50 p('l'cl'nt gl'('atC'l' than thnt obtailwd f!'Om the 
conunon locust tl'('('S. 

Th(' wood of shipmnst locust is I'epol't('d to Jw much supl'rio" to thnt 
of common locust. Th(, pI'P\'all'nt bdil'f on Long Island. d('n'lopl'd 
through mol'P thnn fi cpntul'Y 1.f ('xpl'l'il'ncc with thl' two kinds of 
wood in usc' fiS f(,l1c(' posts, is thnt shipmast locust wood is much mon' 
Tpsistant to dpcny than conUllon locust wood. This opinion speIlls 
to bp wt'll-foundp(\ nnd is boI'lll' out hy autlwntic obselTntions on old 
posts (3, 11). Bl'cnusl' of thpir dUl'ilbility, shipmnst locust posts nrp 
Tl'glllarly sold at much h(,ttpr pric('s than 1lI'(' obtnilwd for common 
locust posts. For th(' purposp of obtllining a din'('t comparison 
J)('tw(,C'1l thl' two kinds of wood lInd(·1' contl'ollNI ('onciitions. a log ('11('h 
of shipmnst locust and COllunon locust wt'1'(' collt'ctrd from fn'shl~- cut 
tl'(,{,S of simibI' siz('. Thl' I'('sults obtnil1('(L by exposing smull blo('ks 
from till'se logs to PUI'(' cultlll'('S of foul' wood-rotting fungi indi('ntl', 
nlso, that shipmast locust wood is considl'l'nhly mort' (Lul'l1bll' thiln till' 
wood of conmlOn lo('ust (8). This conclusion hm; sin('(' b('('n ('oIToho
mt('(l by tl'sts on n wid('l' sl'lt'ction of tl'('('s.' 

Anotiwl' important consi<i('rntion in dl'tPl'mining the' Yit!U(' of ship
mnst locust is its }'('sistnn('(' to till' locust bor('1' (('?l1hllf robi 11 ;([1' 

Forst.). According to Hall (6), injury b)" thl' locust bon'l' is e\osply 
associah,d with growth mt(' and vigor of til(' trl'l'. Although til('s(' 
sitl' l'fl'pris tl'nd to mnsk gpndir difJ'l'r!'nc('s, Hull l'('aehpd till' 
conclusion that shipmast locust is much mOnt I'Psistnnt to injury b,' 
thl' locust bon'l' than til(' (,OITUnOIl locust pithPI' on Long Islilnd 01' 
in the C('ntml Stnt('s. He' stllt!'S (6, p. 727) that of tIll' Ylll'ious 
fonns studiNl, "* * * shipmilst locust stands out IlS Iwing OIH' of 
th(' most dl'simbll' ypt C'n('ount!'I'pd." 

Thpsl' studi(':; dl'ill'ly indicntp that shipmnst locust is mU('1I sl'lwl'iol' 
to tllP common locust on Long h:\an<l. It is tit('l'dol'(, t\f'sil'llbh· to 

• In r('rt.~rrinJ! to thf' two fClrUl~ (If h!ark IO(,lI~t d(\~rriht·d in Uti:; hullNin.lhp (t\fm "s:h£pmtL'il )OCl'U,l;t" i~ tJst"d 
to mean Uwshlpmnst form of hlal:'k lo('ust, nnd "c.'ommon 104'1ISI" is USt'd tn nll'~UJ tlw romrnnn form or hhwk 
lo('ust. 'rhis nWlhncl of rrr.. rt'tW(-' rollowS' tht'· tprOlinolof?Y adoptt·" by Halwr in tht, oridnnl $(lgr(1~ation o( 
th~ two forms (J I) and ,'uuforms tn th(' prO<'"duCl' ru.'(urnarily us,'d for horticultural s,'Il',,(I~ns o( suhSIlt'('it'';
rank. 

, D. h. h. i. dil1m!'!,'r at h:e!lSt h!'ig-ht. ~t, (,'('t !lho\"<' thl' ~rountl 

, l'npublished n'port. 

I rn(Juhlish"d repons. 
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test shipmust locust in other parts of the country where COllunon 
locust is now generully used for fann plantingo As an aid to tpch
nicians engaged in studying an~l.using othis dc'sirllble fonn, nccUl"lltc, 
standardized menns of rl'coglllZlJ1g slupmnst locust nrc necessaryo 
Rl'liablc mcthods of idcutifying shipmnst locust nrc necdt'd also In 
sPlecting locations suitnblc for the collcction of propagating stocko 
Since shipmnst locust docs not produce seNI in prncticnl nmount it 
can be propnv,nted only by Y£'gctatiyc methods (1:2)0 Propagating 
stock can be collected by digging sprouts thnt nrc pr('scllt in fields or 
by mnking root cu ttings from oldl'r tn'es, pl'Oyidpcl l1H'thods arc 
n\"ailable for distinguishing betwN'1l the shipmnst nncI common fonnso 
1fethocls of identification am r(~quil"('d also hl detprmining the gco
gmphic distribution of shipmnst locust in other pnrts of the country 
und in studying its growth rpquin'mellts nnd l"('llctions whcre its 
tendency to den-lop tlw typical shape is modified by site conditionso 

The problem of i<i('ntifying tree species is in most cases a simpll' 
on('o Vnriants within a specic's usually pre'sent a. more complcx 
tnxonomic probh'm: First, beclluse the morphological difl"crences bl'
tween ynrinnts of subspecies runk moc Oftcll in chamctpl"S thut han' 
littll' tnxonomic Yillup; spconcl, bpcllus(' spPcific difl"NPI1 tin ting char
actprs oftc'n show considl'l"ilble on'dnp fo1' indi,-idunl tl"l'l'So This is 
true in the casp of the shipmnst nlld conunon forms of blael\:. locust 
011 Long Islando The accuratp idf'ntifientioll of shipmnst locust by 
meuns of til(' type churaetN, tl"l'l~ shnpp, is impraetiC'ltblpo Although 
the suppriority in tl"l'(' slmpc of shipmnst locust is in gcnl'rai c}Pariy 
nppal"pnt, this ehfll"aetpr hns not pl'On'd suscpptibk of objl'cti\"e 
dpscl"iption 01" mpnSUIOPIllf'I1t. HpI1Cl" thl' utility of tl"Pf' shnpc fOlo 
rpeognizing shipmnst locust dppc'nds lnl"gply 011 the expel"iPl1ce of the 
ObSP1"\"('1"0 FUl"thc'nllol"f', bl'euusp ('1l\'imllll1pnt is known to hnyc con
sidploublp infiu('nee on thf' slulJ)(, of tn~ps, ('nn a wdl-trnilwd ObS('I"\"('1" 
could not iti"lItify shipmnst locust 011 nil sit('s by its gPl1prnl nppear
nnceo Thf'n'fol"f', necumtp 111Pthods fo(O tlJ(' idl'ntificntion of shipmast 
locust should bl' bnspd on morpholo~ienl ehllrnetNs nssocia t('(t with 
tr('e sh Itpe 0 

SOl11(' of tlH' mOl"pholo~iclll ehnmetl'l"s that (liIT(,I°f'ntiatp the two 
fonns hn '-(' b('('n JlH'n tiOnl'll by Rnbp(O (11), btl t hl'I"{' tofol"(, no stand
al"diz('d PI'OCN[Ul"e hns b(,l'n (\pwlo[wd fOI" distinguishing thf's(' fonns 
objf'ctin'lyo 'I'IH' nim of this bulldin is to discuss thp principnl 
pxtprnnl chnrnctl'l"s bo\r whieh shipmuiit locust diffl'l"s fmIll thp conmlon 
locust on Long Islnnd und to d('scriiw how till's(' chnmctt'l"s cun be 
ui',('d ill tlw fil'I([ to distinguish both mntUl"P tIn(t young tl"('('S of thp 
two groupso A.lso, til(' ml'aSUI"('ll1l'n b; of tlll'S(' c1l1ll":)ctl'I"S mop Hnillyz('(l 
to dptpmlillP wll('tll('lo til(' shipmnst fomt of blnel..: 10C'lIst should bl' 
considf'I"N[ n, tuxonomic- ynriant of tl}(' spc'eips or only nn l'rn'iron
mC'lItal Ynl"in.tiono . 

SELECTIO.\' OF TREES 

In or<irl" to sl'1<>et tI"Pf'S fOlosl lid.'" of tl\(·iromOl"phologicul chnI"llctl'r
istirs, 1I1Pthods W(,I"P pstllblislH'd for e1nssifying' till' blurk locust fonns 
on Long Islund into shipmnst nlld common gl"OUpso TIH' c1assifi<'iI
tion wus bused on tl"\' l.nnpe, til(' t~cpe chamctplo of shipmllst locust. 
Thl'sf' stundunls WPI'U dpn'lopNI from Huber's (}Pscriptiolls (11) anll 
from a preliminary examination of the locllst fOlms on Long Islnnc!, 
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FWl'IUJ L'~,I, HhipmHst loclI:;t tree ut; C('lItl'rport, :-I, y, 'I'llt} l'rt'Ct '<hape und narrow crown are typical of shipllIast locuFt. This tree o 
q

l'olltnills lI~uhl(lll'ood ulmost to the top of the stelll. B, COIIJIlIon loclIsttre()utJel'icho, N. y, TIlt} low forks and wiclecrown are typical 
of (.'0 II I. III0 II 10('\Ist. Rut'h (I'Pt'S hll \'e uRuhle wood ollly ill their blltt log. ulld th() wood is of infel'ior qllulity in contact with the soil as ~ 
"OIllJ)lIl'l'd wit h till' wood of shipllllIst 1()I'II~t. C, j IItl'rior of 11 ~hipnulst loclIst stalld. J), Illterior of 11 cOllllllonlocllst stulld, The usable r. 

~ 
Plll't of t It(' lilt iPllllIst IOt'llst b'!'('s is II Ilfurkl'd , straight, !lllel fr('u of side hrallehcli, COllllllonlocllst tr('es, ()Vl'1l in closed growth, ure usually ~ 
fnrkl'd IIl1d hl'III1I'hy. Tlw felll'{'-post yipld of nllttuf() Ilhipnullst IOl'lIst trel's was fUlllld to be approximately 50 percent greuter than thut 
of COlllmon locllst trl'{'l) with the SUllie d, b, h, 
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SHIPMAST LocusT.-In open growth (fig. 1, A) the trees have an excur
rent stem, which is mostly unforked throughout its usable length. The 
main stems are relatively straight, with only one or two slight crooks in 
the usable part. The crowns are narrow, their diameter being 25 to 40 
percent of the tree height. The lower branchcs are straight and form an 
angle of approximately 45° with the stem axis. The upper branches are 
short and almost horizontal. In closed stands (fig. 1, C) the main stems 
show the same general form as in the open-grown trees, but· the crown 
development is confined to short, horizontal branches in thc upper part 
of the tree. 
Co~mox LOCusT.-l\Iature trees in the open (fig. 1, B) typically fork 

two or more times in the usable part of the stem. The main stems are 
fairly stmight near the base, but generally ha\"e two or more prominent 
crooks in the usable length. The crowns are relatively wide, their 
diameter in open growth being 40 to 80 percent of the tree height. The 
branches are usually long and Clln'ed in both the upper and lower parts 
of the crown. The long upper branches make the crown appear heavier 
and fuller ancl gh"e a higher form point than in the shipmast locust trees. 
In closed stands (fig. 1, D) the size of the crOWll is much smaller, but 
the branch pruning is not so satisfactory as in shipmast loeust. Although 
the restricted crown sOlllcwhat illlpro\'(~s the trce form, the character
istically poor shape is reaclil.'" apparent. 

Besides these differences in shape, none of the shipmllst locust trees 
selected bore seed pods, "\vhereas no common locust trees were selected 
that did not bear seed pods. 

In selecting trees for stlldy, an attempt was made to minimize 
difi"erences between the two groups that WN'e assocint('d with em-irOI1
m('ntal influpnces. The sun'st way of doing this would han~ been to' 
sel('ct trees for study only in piacC's wh('l"e til(' two forms W('fe growing 
side by sidC', hnd this b(lC'1l possiblC'. It happ('ns, ho\\"C' \'('1', that only 
thrC'e such arNlS \\"C'n~ found, so that for thC' most pnrt the ftnnds used 
in till' study wC'r(' not pain'd. Innsmuch ns it was impossihle to Sf'cure 
a sufficiently large number of pnirC'd stands, n. soml'what h,ss dl'C'ctin 
proc('dure wns l"esortC'cl to. ~[easurC'nll'nts \\"('1'(1 rnn<i(l 0\"(']" the entire 
shipmast locust rnng:C' on Long Islnnd (fig. 2) in orti(ll" to g('t as com
plC'te an exprC'ssion of C'lwirollllwntal efl'C'ds as possib\t>. ·Within this 
nrC'(\, a l'C'asonnbly similur distribution of shipmnst locust nncl co:mmon 
locust salllp\t>s was obtnilwd. CarC' was also takC'n to obtain approxi
mntl'ly COtT('sponding proportions of stnnds of ('ach form on tht' four 
principal soil tnH'S l'('pr('sC'nted in the an'a. This procC'dul"(' assurNI 
insofar as it wns possiblC' thn t the factors of en \"ironnwn t would ntfect 
the two groups of sampiC's in (\, similar mnnl1('r. 

A total of 99 shipmast locust tr('('s in 21 stands and 93 common 
locust tr(lC's in lR stands in Xnssnu and WC'st(lrtl Suffolk CountiC's, 
Long Island, X. Y. wprp s('lt'd(·(t for this study (fi;;. 2). 

DIFFERE~TIATIO~ OF ~['\T[lH~ TREES 

The configuration of thC' bark was foun(t to he the most genC'rally 
nsC'ful charnetPl" in llwturp tn'('s for distinguishing tltC' two forms. 
This is the g'('nC'rnl hdid nmong Long Islnnd(,rs and is n1l'ntionp(t by 
both Hicks (7) and RabC'r (J 1). l{abC'r mude a f(·\\" nwaSUn'lll('nts of 
the bark furrows of sample trees. This pro('C'dlll"e was denloPNt in 
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14" n"4'""--+-----______--,-_-,-_________-+4'" 
Long Island Sound 

'0 

FIGCRE 2.-Location of sample plots, Long Island, X. Y. 

the present study to gin' a. standardized pmcticnl nH'thod of differ
entiating the two types of bnrk. 

The charncteristic appNlrnnce of black locust bark results from 
sepamtion of the tissups into elongatNL segments. Sl'gnl<'ntntion 
first becomes e\-ident wbpn the stl'm is nbout 4 inches ill dinnlC't('r. 
In conmlOn locust tree's the outPL" bark cOlltillUl'S to split as the stl'l1l 
gro'ws in diaml'tcL". As n. const'qu('ncl', the indiyidunl sl'gnl<'nts and 
intervening furrows of thl' bllrk incrense in number but not in siz(' 
as the stl'm dinll1l'ter bpcomes grl'nter. The st'gll1ents of shipmast 
locust bark, on the contrary, show l('ss tendl'llcy to split. Thus as 
the stem diameter of the shipmast locust trc('s b('coml's grl'nt('r thl' 
segments become wider and the incC'rnning furrows proportionnteiy 
deeper. 

This fundamental diffl'rence in the process of bark accrdion is the 
basis for the clU1Llcters used in this study to distinguish betw('('n the 
bark of the two groups of snmpl('s. Since s('gmentntion of the bnrk 
is not evident in stl'IUS up to 4 ineh('s in dinml'ter, the burk of conunon 
locust and shipmast locust trl'(,s in the jll\-enile stnge is indistinguish
able externally. After the s('gm('nts ha\-e d('yeiopcd, the difIt'l"l'nce 
betwcf.'n the bark of the two groups of trees becomes increasingly 
apparent as the diam('ter of thc stems bt'coIl1es gr('a.t('r. This may b(' 
seen in figure 3. In the h,-o II-inch sh'ms, the Sq,,'111l'llts and furr'ows 
in the burk of the shipmast locllst tn'e arC' mor(' promi.lH'nt than those 
in the bark of the conmlOn lo('ust tree. The diffl'n'ne(' is (,'-l'11 grputc'," 
in the specinlC'ns that are 17 inc\t('s in clianl('t('r. This is plainly asel"ib
able to the difIel'ellc('s betW('(,Il the furrows and s<'gnH'nts in the ship
mast locust specinll'lls; foro in the laq;er of tht'se till' s<'gnwn ts arl' 
wider and the fUI'rows arl' d('('I)('r nnd long(I\", wlH'rpns in thl' two com
mon locust Spl'CillWnS till'Y ar(' almost l'qually promiIll'nt. 

The character of the bnrk of thC' trc'l'S in tlw two groups was ana
lyzed in tc'I111S of tIll' following four linear llll'nSun's (fig. 4): L('ngth of 
furrows (..t1), width of s('gIllC'nts (B), dC'pth of furrows (C), width of 
flat crC'sts of seglll<'nts CD). TIll' reCOmml'IHkd procl'ilurl' in ma.king 
these measurelllents is described on page 21. The difrl'rl'ncC' b('twf'l'n 
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tIl<' sllipIIInst locust nn(\ common locllst groups of dntn in ('nell of the 
foul' rltnrnet('l's is sItO\\'lq!rnpltieall~' ill liglln's ii, (i, 7, llllC\ ~,' 

or lht' four eharn('[('l's, thn-l' an' po,.;ilin-Iy (,OIT('I:ll('d with sl(,1l1 
dinltH'I('r, X; tIll' JOlll'th, width of tltt' flnt S('gnH-nt, t'l't'S!S. is not sig
Itili(':lnlh- ('OlTl'\:lll'd \\'ith Stl'lll di:lnll'l('l', In figul'(,s ii, (i, nnd 7 tlte 
,;olid lin~'s indi(':\l(' llt(, n\'(-rn!!,(' I'd:llion !J('I\\'('c:1t tltt' incii('nll-d hnl'l~ 
(']l:\I':\('('r tint! lltl' sl(,1ll dinllll:t('l' of {,:H'h grollp, Tlil' I'nngl' of Y:Il'i:t
tion for till' I-p('['('t'nl limit or pl'llhnhility is s!Jmnl IJ,\' IiiI' hl'Okt'n 
lilH's, In liglll'l' S tlil' I-p('l'('('nl lilllit of pl'ohnhilit,\' is sliO\\"\l hy lint';'; 
nhoy(' tltl' histogl':lm":, Till' ('ltnract('1' of a IJnl'k sall\pft. IIln,\' Ill' n,;('('l'
tail\('d h,\' plutting thl' 1ll(':bUr('d y:tiUl'S in ('adl dllll't nnd notillg till' 
llfIinity of tltt':'P point,.; 10 tIl\' 1lH':1Il u'('nd lint',.; nltd prohnhilil,\' limils 
1'01' lltt' two gl'OUp'; of clnl:\. 

B c D 
FIf,'·HE:3. J~ark rlP\I'!I'PIIII'~ t 1:1 :,!.l}Jl!I!I"" It"O-, .. { :111 I !'UllIlllf)!1 1C·('II",1 (If Ctl'Jlpa

raldp ,..i/,'< ,I, :-;Lipl:W't ].."'1'1', II i:,"',('s d, i>, J..: n, 1"1111111:"11 III"Ii-I, II jlll'h,,,. 
d, h, It.: ( " ,lei pilla,! I, ,,'11.,1, 17 h,'L,', ,1. I" L,' I), C" '/Ill1111" I, C" 1-1, Ii' illl': 11" d, h. Il. 

In orci!'l' to II"!' till' hurk Illl'11"IIJ'('Ill('lltS nHll'p d]','c'li\ .. h- f(ll' di,.;
lill!!lIi"ltillg' IJr'I\I'1'1'1l :,ltipllln ... t lind ('()1ll1l1l111 itlC'll"l alld t(~ ",illlplif,\
till' 1l11·f'\t:llli('''; (If ('()1l1plll'i"()11. 1111,1'11111' lll!'ll"IJI'".; hn\'l' h('1'1I ('(lIl1iJilll'd 
Ililit :;(1'1ll dinllll'l('l' illt() a IlllJltipil' .lillt·nl' i'tJll<'tio!l JlI111 gi\"'''; tiI(' 
Illnxi III I I III dif]'I'l'!'IJ('l' 1)(,III'l't'lI tit" tI\'(l gl'(IIJP'; or dntn.' Tlli ... ('(lIII[lOlilld 

• TIll' d; i.rf';' \\ .'[" ('f'I! .. trT~I·!,j (1 fn.r!~ ".,. r :-,'10(1 r'. :': ':"" :.t;r, ~~,I r.t" 'J 1,1 "I' d ~~ I ,:",. ~ r d~, ~ f"r ',1 ;.;,,:. ,II,. 'f> 

:n H, i .. l'lllI.'~ ;r •• l·ll: fir!' ..", ,.1 d·;· 11,r I \ dt•• ! .. it ~I fJ. .L t :., \\ 1.·L:t..:tf<t~ r IfIH" I,' t.' " ll .• j-i ' •• ' ;.lP' J '. '. , .. r~~ .... , . .1 
('OlJ."fTvaf if III ...;, r~' ,I. 

\,kll..'·\;"l_':,··!:' 1'" n:I'!" If n:. :•. ~ ",;'., ~l i:. \ F BrIt : .. , .II t,t;;.Y d".:," r .~!, ,r l ,!; F,: ... ,.. ",Ir.1 
"':~l·.!n..:.fl;",~l,!.."',·.:I· r\,l;·· .... ,r ·.H::l·1:.,~,·.'~>"',·1:~·:.!h··"·,!!rt , •• ·"\~""·'\l .:' 'i",l 
"'.F>twr~. ·J~:t·'l··· ,oi'r',"!llf" ,·,\t~.,~,~',,:;~ : \lr:.ISl,r1,f; ,\-..:+ I"~h ~!:""itl 

: t :' 'Ii; Ir :'.11 (, ( 'l~! : j !" ~ ~ Hf l !" ~ l!l n, f" . t • ~ .' t, 1 r 1\ ( ,r l' t, ;, ,~!~, t "I f, ~ t!. rr ,'.\. . \ ! ~,~, " " "',, -,' _, '"I :. ,'. ',",', :rJ',',I,
,tq,·h·,!f11rr··,\" :"rf!,.·r·~pll·':'..·r,:!"" ;,' ,'1 ""d,' '/'.!" ·Jb'U;1\.:: .:' , 
n.~ t!11'1rk I.:j·b,.~. c,.: r n" t\\"..:r ,'i; 'i r, -~"t t~. +:,. ',! •• L 

,!, l 

'\ '" 
-~. ',~ i.il h /" I. /. '. J. • I.:. :f' f;:. r· _!:", • ~l~_ ,'!.' t '1: .' ••.. '(,:11' "., " .' ~_ rt!. I:' .'j \~"'L~ 
or !"tfwt'l,rrd,!i:!lI'''f''!: .r...', IlL,·: '~r~,:.r~'~,lrt·'·~r-.l~l, .. ,.:.ll,tn"Jj.~ ,~,"r, 1.1" ;'d( 

J:'·r ~r.,. fI'''il{ (q.:., r· ~r· .. " !.~ •. !1 ~ri'f! ·1' .!,".,~. r.'~ ~I,'f.). t ·'l~ • 1.. ·1 '. ,1/ l~ i·J ~ .. ·t!d ., .• !,. ~I.. 
r:., ~!i·..;lk,,;,'ffhp!~., ."llr.'n.I·~l~';. 1.1:.( lJ.1~.ll1'.f"rl·I' ,'.. ,rt.,/,u .. - I·.tl'''.~',·, I fll,.t'~r {,' 
':~·l.r·"I·H'T;'I,;tI;.·<*" .• I~jd art-n·-f· >1,+:\. r·;.:r·'~;"~I· ~·~,.,~,t~;,t 1./;.~~,,:( ~.~·,'r;.! j.I,r 
·\l*L.n;!rl'llf"~lndl!~I,!.t,;·~H.nll~Jr~:~'11 ~~r'·rlr.·tL· '"tfl1r !',o ,~P"'f"J''';''; 'J::~' ·"'jfl,r. \:h!n 
;.r,tH·... ~,Ptl,.tt·I~,r~~!·'r,:r " .. !'~l"n·~t'··. ~1'!j'* r 
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measure of bark character is designated as the bark index, Q. The 
multiple function for bark index is expressed by the equation: 

Q=O.1572A+O.0185B+0.11610-0.1597D-O.0096E (2). 

The utility of the bark index in comparison with each of the four 
constituent bark measures is indicated in table l. 

TABLE I.-Percentage of 99 shipmast locllst and 98 common locHst trees differentiated 
by fOllr individual bark measures and by the bark index, a compou'T!d function 
daived frol1t thcse '/Ilcas ures 

!'l'r~s diller.ntiated 

I:.reasurc Shipmast Common 
locust I locust 
group grOUP

-----------------------------------------------1-----
Indh'idunl measures: Percent PercentL.?D1!th 0 r£urro\\"s ________ "' _____. ~____ ______ .. __ ... ________________________________ _ i9 58WhIth oC segments _____________________________________•••••_••••••••••••_•••••• 66 42 

Width oC flnt crests oC segmenL______________________________________________ . __ 
Depth 0 CCurrows. __ •_. _•______••____. _____._.....___•_________________________ ._ 

iO 46 
26 20

Compound mensure: Hark index. ______ . ______________•__________________________________ . 
06 83 

The bark index calculated from the mean differenc('s of the charal'
tel'S is 0.0836. This difference between groups is highly significant, 
as indicated by an analysis of variance between and within groups, 
which yielded an F-value of 81 (table 2). 

TABLE 2.--Analysis of variance of the mean bark index for a grOlLp of 99 shipmaJlt 
locllst trees and a gTO up of 93 common locust trees 

--f-'--~·· , 
i P~~r~es oC SumoC I 

Source of variation ! (n't..1dum i:'lean squaresquan's 

Between ~roups n O. :1.1.17 t I O. Q.1''3
Within groups. IS2 .~8:l6 I • {)(J(H5!1 

Total WI i .4193 i 

The bark index is determined by substituting the yalues for each 
sampled tree in equation (2). The lllNtn Q-ya!tw is 0.1520 for the 
90 shipmnst locust tr<'l'S nnd -0.0222 for the 9:3 conunon.loclIst trees. 
Since bark appetll'fiIlCC is associated with St(,lll dinm('t(>r, th(' Q ynlues 
for the 2 groups nre cOlwiat{'([ with stl'Ill diaIlwt<'l'. The linEar 
regression equations for tltp two groups of datu. nrc: 

Q.hip",as<= 0.083+ 0.0050 timC's stPJIl dianwtcr, SE= ±0.0452 (3); 
Q 

Qcommon=0.050-0.0058 times slC'lIl diameter, .'IE"" ::::0.0315 (4).
(l 

These equations show thnt, fit smnll dinmdprs, trees of the two 
groups are hardly distinguishable; but sinN' tho regression is positive 
in the shipmast locust group aud Ilcgnti\-e in the conunon locust 

246962"--10-2 
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group the difference between the meall Q-valucs for the two groups 
becomes greater as the stem diameter increases. The equations there
fore are a mathematical expressioll of the field obsen-ation that the 
difference in the bark of the two groups of trees is more appar('nt in 
larger than jn smaller trees. 

Calculation of the bark ind('x from equation (2) and comparison of 
the bttrk index with values computed from eqllntiolls (3) find (4) nre 
facilitnted by use of the 110mogl'l1ph in figure 9. This chart permit::; 
classification of the two bark typl'S by graphic means dirl'ctly from 
the field measurl'llH'nts. TIl(' procedure used to detennine the iden
tity of It bark sample is describcd on pagl's 21-22. 

Owing to the similarity in the external appearnnce of the bark of 
young trc('s, the Q-yallles for the two groups oH'rlap at the smallPr 
stem diamet('J's. The rang(' of overlap, which is dl'limit('d in the 
110mogrnph by the triangle J'YZ, includes upproximately 50 p('J'(,l'nt of 
the trees at 6 inches d. b. h., 16 percent nt 10 inches, nnci 1 perccnt at 
16 inchE's. Bark snmpks falling within the runge of onrlap are not 
identifiablE' by means of the multiple bal'k measure. Those falling 
outside the mnge of on'rlap nild within the rnnge of ,-ariation for 
either group can be identified by this method. 

Although bark is a charncter not ordinarily used for tnxonomicnlly 
diffe1'entiLting variants of a speci('s, it appNlrs to 011'('1' It suitable bnRis 
for distinguishing the shipmast and common fOl1ns of black locust. A 
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4 6 B m ~ M ~ ~ W U M U ~ ~ • 
STEM DIAMETER !INCHES) 

FIGURE 5.-Length of hark furrows in 99 shipmust IOC'lIst (+) and 93 C01111110n 
locust (OJ trC'('s. The !<olid lint'S T('prc>sent tll(' regrrsslOlIs on r;t(,lIl diameter; 
the broken litH'S indirat(' the range of variution for tll(, l-pN(,pnt limit of proha
bility. The plotted \'alue for each tr('e is tlJ(' llIean of 10 lll(':tRlIr(,II)('llts. 
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:.6°1 

3.40 

FIGURE 6.-Width of bark scgmcnts in 99 shipmast locust (+) and 93 common 
locust (0) trccs. Thc solid lincs rcprcscnt thc rcgressions on stcm dialllctcr; 
the brokcn lines indicate the rangc of variation for thc I-percC'llt limit of proba
bility. Thc plotted valuc for each tree is thc Illcan of 10 IJ1casurclllC'nts. 

character, to be used successfully for taxonomic purposes, must be 
susceptible of objective description and should not be influenced 
essentially by environment. As shown flbove, the bark index, Q, 
supplies a numC'rical method of C'xpressing the bark diff('n'ncC' b(,tween 
the two groups, a differC'nce that cannot b(' accurutely (lPscribed in 
ql1alitati\·e tC'rms. FurthC'rmorC', tltis difl"t'r('nce brtW(,(,Il th(' two 
groups is not account('d for by em-ironnll'ntnl \-ariations. This was 
determiIl('d by an analysis of variance of Q classifiNI according to 
(1) stands, (2) soil typC's, (3) rate of diametcr growth, and (4) rnte of 
lll'ight growth. Significan t difi'C'f('ncC's -VC'/"C found tWt\\-C'(,1l stands 
wi thin both groups, hut ll('i ther this source of variation nor any of the 
three other sources of Yariatioll accOllnt('d for the differ('nc(' in the 
average Q-valuc between the two groups. HC'nc(', despite variations 
that may have bC'C'n associated with environmC'nt, the bark ind(.x 
proved to be an effective llll'anS of distinguishing shipmast locust from 
the common locust on Long Island. 

32 
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FIGURE 7.-Depth of bark furrows in 09 shipmast locust (+) and 03 common 
locust (0) trees. The solid lines represent thc regressions on stem diameter; 
the broken lines indicate the range of variation for the I-perc:'lIt limit of 
probability. The plotted yalue for each trpc is thc mean of LO measurements. 
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FIGURE S.-Width of tlat crests of bark segments in 09 shipmast locllst and 03 
common ]oeul;t trees. Each block repr('sellts the mean of 10 measlirements on 
a tree. For each group the range of variation for the I-percent limit of proba
bility is indicated by the line aboyc thc histogram. 
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CALYX PIG~1ENTATION 

Raber (11) stated that the extent of calyx pigmentation is one of 
the distinctive characters of shipmast locust. This statement was 
confirmed in this study by examination of flowers in the same ship
mast locust and common locust stands that had been selected for bark 
measurement. It wns observed that the calyx of common locust flow
ers is tinged with red pigment over It considemhle part of its surface, 
whereas the calyx of shipmast locust flowers is gr~enish yellow, with 
only It few red blotches. Oc'.)asional individual calyces on common 
locust trees are only slightly colored with red pigment, but the differ
ence between the average pigmentation for individual trees of the 
t,wo groups is pror:.ounced. 

>..,;..,) 
\'}?: 
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FIGURE lO.-Variation in the extent of red color on the surface of 631 shipmast 
locust calyces and 423 common locust calyces. The field standards for the 7 
pigmentation numbers are shown above the histograms. 

A numerical cstimate of this character was made by the use of a 
scale that pClmits classification of calyces according to the extent of 
red pigment on the calyx surface. The scale was established by 
arbitrarily designating seven degrees of pigmentation. The field 
standards for the seven pigmentation numbers are shown in figure 10. 

Since black locust flowers, particularly those on shipmast locust 
trees, nre ephemeral, remnining on the trees but 1 to 3 dnys in the 
mature stage, the calyces of only a relatively few trees have been 
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classified by means of the pigmentation scalP.. A total of 1,054 calyces 
have been so classified on 11 trees, 1 in each of 7 shipmust locust and 
~ common locust stands (table 3). The data are subjected to analysis 
III table 4. 

TABLE 3.-Pigmentation oj the calyx in 7 ship mast locllst and -4 common locust stands 
"-~-"'--------~-

t I Calyces in pigmentation class- I Mean 

Group .md stand designation i~~~'f:J : Ipl~:}~g-
I [1 2i31'1151Gi7!class

----------:'1' - :,' xum-I' ]I."mn- : ]I.'um-l ""um-: ""um- !xum--;::;::':--
1\ umber I ber ber I ber I ber i ber I ber ber I Number 

Shipmast: i, I' ;
A ll •. _.•_____ ._.______.____ 85 i 15 , 45, 21 I : 0 0 O· 2. I 
B 28.._..____ . __. ____• _____., 25 ! 6 I' 12 , 6 I, 0 0 0 , 2.1 
A 18, _. ___....___.._..______ t 113 ' 17 55 • 37 4 , 0 0 i 0 t 2. 3 
..1.5 ...... ____________.._____ , 114: 24' 47' &1 0 0 0,0 2.4 
... 10.------------..---------1 04 ! 8 45' 3S 3 0 I 

1 
0 I 0 2.4..1.1. ________________________ 1 112 G, 4i', 54, 5 0' 0 I 0, 2,5 

B 13..______________________1 58 : 4 I I~' 26 ' 13 0 i 0 0 ' 2.8 

TotaL. ___________________ --r.;t --;;;)r-;;n 249 ,-:iii --O-j--O-I--o-, 2.4 

Common: j===== ." t .1== 
A 51.. _____________ .________ 128 ' 0 ' 2 I I 5~ :,"IOU I' 3 , 0 4 3 
..1.53. ______________________ .' Jl3 i 0 0 8 fil 5 0 4 4 
A 55_. ___________________.. ' 92 ! 0 I, 12 34 . 40 ! 5 0 4 .; 
B 52._. __ •• __________________ 90 I 0 , 0; I 12 I 40! 27 I ';.21 

TotaL._. _________________ :~:--0-'--3-r-,-351GOTIs4f4'0I--1,--4-.5 

TABLE 4.-Analysill oj variance oj calyx pigmentation jor a group oj seven shipmast 
locust stands and a gr01lp oj jour cOlllmon locust stands 

--"'''' ,----
I'11)(·gf('~S o( II gum o( I~rSource o( variation (r('('dom squares • can square 

Between groups.... '... ____ , .. __ ....... ___ ... _______ •._•• __ ... _ 1 ' 1,173 f 11,173

Between stands within groups ___ • ______ •__________._.______ __., 7.7 __9' 69Within stands..••• __ .... _._ ._. _____ •___________________ ••• _.• I,on ~ 5QI • ':)1),. 

Total. __________ ._, ___ . ___ ... ___ . _______ ..._. _________ ._._ ..._., 1.003 1,833 

1 F=I:1-13=152; P=>O.OI. 
I.7

The utility of this character for distinguishing individual trees of 
each group is Sho\\-l1 by the fact that the mean square between groups 
is significantly greater than the mean square between trees of each 
group. 

The distribution of calyces on the pigmentation scaJe is ShO\\l1 in 
the frequency diagrams of figure 10. ~lost of the calyces of the ship
mast lccust group show only a slight l.1'1lOunt of red ('olor, and no 
calyces are more than moderately pigmentNI. The largest proportion 
of the calyces in the common locust group are considerably pigmented, 
and only a very few are slightly pigmented. 

OraER CHARACTERS 

Shipmast locust trees diifpr from thp common locust trpes growing 
on Long Island also in the width of the sapwood and of the innpr 
bark. These characters arc not very dfcctive, how('ver, for diffpr
entiating individual trees, because the variance between observations 
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within each group is large. 1'feasurem('nts of th('so characters are 
useful only as a further check on diagnoses mnde by other methods. 

Since ~hese characters are of minor value taxonomically, they will 
not be dIscussed at length. :Measurem('nts are conveni('ntly mr.de on 
fresh increment borings with a scale graduat('d in sixty-fourths of an 
inch. .As the data are cOIT('lated with stem diameter, the menn 
values for the two forms of black locust may be expressed by the fol
lowing regression equations: 
Width of sapwood. in sixty-fourths of an inch: 

Shipm!1St locllst=9.52+0.174 tim('s st(,111 diamct('r in inches. 
Common locllst=O.83+1.146 times stem diameter in inches. 

Width of inner bark in sixtv-follrths of an inch: 
Shipm!1St locllst=4.16+0.295 tinl('s 8t('m diaml'tl'r in inches. 
Common locllst=3.92+0.604 times stem diameter in inches. 

The mean val ups for trp(,s of s('Y('ral stpm diamd('l's are given in tabl(' 
5, from which thp affinity of any s('t of nlPasur('mpnts can b(' judged. 
Valt\(~s for tr('es of int(,TITINliate st('m dianwter can be readily calcu
lat('d from th(' r('gr('sc;ion equations. 

T.-\BLE 5.-J!ean sapwood width and mean inner bark width based on meaS1lremell/s 
of 99 shipmast loc1lst and 93 common locllst trees 

Character 

----------------- I 

iWidth ofsnpwood: 1,6.. inch t 6. inch 16 .. inch tn4 inch 
l'hipmnst ........••..•..•••••••••••.••... ±~..I r 10 r 11 13 . 10 
('ommon .•...•........•.....•••••••.••••••••••. ±K I 15 21 3.1 H 

Width of inner bark: 
Shipmast ..••••..•••••••••.•••••.•.••.•.. ±2.1 6 i 101 13 

.Common.••••••••.•...•.••......•••••••••••••• =2.3 i 10 16 22 

DIFFERE~TTATIOX OF YOLTNG TREES 

STIPUL-\R SPI:.'i'ES 

Since th(' diagnostic chnrartprs nl<'ntionNI aho,'p apppnr only in 
mature trp(,s, th('y cnnnot hp lIspd to diffprpntiatp shipmast ar~d com
mon locust plants in the junnilc stag('. N('itll('r dops the stC'm shapp 
diff('rC'ntiate the two forms, hpcuusc shipmast locust and common 
locust pbnts npppar much alikp wlu'll yOllng. Thp typically px('urrpnt 
shape of shipmast locust docs not plainly d('nlop until th(' tr('('s are 
10 to 20 fp('t tall. 

The hpst ('xtprnal charadpr for diff('l"('ntinting young trpP5 of thp 
two forms proy('(l in th(' prpsPTlt study to hc' thp slll1p(' of the stipular 
spin ('5. Stipular spinps can hp obsprnd only on young plants and 
on fast-growing shoots of mniurp trp(,s, sin('p slow-growing twij!s in 
thp crowns of mattlr(' trp(,s arp practically dp"oid of spinl's. Although 
til<' spinps arc annual and arp produc('<i only 011 thp ('urrpnt ypar's 
growth, tlwy usually TPmain 011 th(' stPJllS s('veral ypars bpforp slough
ing off. 

The ll'ngth of the ;;;tipular spinps is not constant on a tr('p hut is 
corrplat('d with (I) positioll of thl;"· spinp on til(' shoot, (2) Ipngth of 
tho shoot, and (3) h(,ight of til(' shoot in thp tr('('. Thp shap(' of til(' 
stipular spines, likewis(', is rdatcd to the position of the spine on the 
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A 

B 

r: 

D 
FUil'llB ll.-\-ariatioll ill tbl' 
~hapc of ~tipular SpillC'S at 
four jnt('n'a!:, along the' 
It'ngth of the Ye'ar's growth: 
_I, Tip of :;1l{Jot; B, 18 illelw:< 
high on shoot; C, 9 illch('~ 
high on shoot; D, hasp of 
sh()ot. The shoot Oil tIl(' 
left is from ashipmast loclIst 
tn'(', that Oil the' right from a 
common lo('ust tr('e'. Ap
proximately 0.5 natural sizC'. 

shoot. Figure 11 shows the spines on 
l-year-old shoots of a shipmiLst locust 
and a common loeust sprout, at the 
following four positions on the year's 
growth: The tip of the shoot, 18 inches 
high on the shoot, 9 inehes high on tho 
shoot, and the bilse of the shoot. These 
photognl.phs illustmte the geneml re
lationship between the slul.pe of the 
spine ll.nd its position on the shoot. The 
spines ll.t the basal nnd npielLl extremi
ties of the year's growth ll.re relath-ely 
short ll.iltl blunt.; those in the midpart 
nC the y('ar's growth arc the longest 
:tnl! IlHITOWPSt. Dpspitp difrpr(,Il('('S in 
sizl' and ShllP(, of tlip SpillPS associated 
with yariations in tlip growth of the 
shoot, there is u defini te Ulli Cormity in the 
nppNlrnllC(, of the spilll's on a single tr('('. 

The spine shape of the 2 gmups was 
studied on fast-growing SPl"Outs, 2 to 4 
f('d long, collech'd from th~ bILse of 46 
mature shipmast locust tr('es in 20 
stands ILnd 37 lllatur(' common locust 
tl'PPS in l,j stands. To comparo twig 
slx'cimens, tho longest, best-dcY(,lopNL 
;;pines wcre US('(1. It was found thn,t. 
the spinps of shipmast locust trc('s nrc 
('hamctel'iz('(L h.Y an og('('. or doubl('
l'l'culT('d Y('ntml margin, TIL(' dorsal 
IHandn is concan~ to straight. TIl(' 
spin~'s of nt'ady :dl shipmi~st locust 
sl)('cinwns nrc slightly aCt! te and of 
lllo<iel'iLte l('ngth, 0.2 to O,fi inch. SpirH's 
nobl.bly difrcl'('nt from thi::; type WCT'(' 

found in onh- 1 stand, n('iLl' \rYillldilllCh, 
~. Y. Thc~ spin('s on th(' tn~('s in this 
5tiL/HI posscss the typic:.l dOli bl('-I'(,
('111,\,('(1 YClltral Il\lu'~in of shiprnast 
locllst spillps but lLl'(' 1'('f1('x('rl and O.S 
iilCh long, TIl(' '-lLriation in spin(' shup('s 
among th£' shipIlllLst lo('ust tr('('s is 
showll in figul'(' 12, A, 

TIl(' cOl;lI11on lo('ust tI'P(,S Oil Long 
Island sllo\\- a wid(' fLssortllH'n t of spine' 
sl1:\1)(,5, TIl(' spin('s a 1'(' stmight 01' 
C'lIIT('(IILlHL '-al'yfrolll suillllat(' to lwi('ulal'. 
On difl'('l'('nt (:onllllon lo('ust tl'(,('S tll('Y 
yal'Y in 1(,llgth and width, in the shnp(' of 
til(' iq)('X, in the shap(' of both dOl'Sal and 
,-('ntml margins, !Ln(1 in the 11Ilgl('s of 
nxilinry und trHnsnxilinry inst I'tioll. 
Exnml)lps of spin(' nll'in tions Hmong com
mon locust tn'ps fll'l'shown in figun' 12,B. 
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The spines from 3 of the 37 common loclist trees ure simililr to those 
on the shipl1lilst loclist trees, Since most common locust trces on 
Long Islund POSS('5S spilH's of oth('r shnpC's, ho\\"('\'('r, this chnl'flctel' 
distinguishes tlw ~reiltl'r Ilumbl'l' of tht'se tl'l'('S frol1l shipmnst locust 
trees, 

A 

t---t
it--

B 

FIGl'UE 12,- "'liplllar "pillt's froll! fal-t-gl'llwing, I-}'t>:tr-old ",hoob, :;hl)wing Ihe 
range of yuriatioll in ",hapt': .1, Rhipllla.,t IO(,II"t. The "pim''; II II i for III 1,\' h:l\'p 
a clOllble-n'CIIl'\'pd \'Plltrall1largin alld are 0,2 tu 0,(; inch 10llg, An px('('ption wa.~ 
found in a gro\lp of "hipmast IO(,II~t trep,; growing Ill>ar "'yandaJleh, X. y, 
The spillcs from tllC';;e Irc('s arc r('fl('xccl and 0,8 ilH'!t loug, Om' of thl';;e :-;pil1('" 
is shown at the extrpmc right in thc lowl'r row, lJ, Comllloll 10('11';1. In con
tra.~t to the uuiformity in- spine clmr:wtPrS amollg :;hiplIl.'J~t IU('\lst tr('(';;. th(' 
!'pilW ghap(>s \'ary c(Jn~irl('mhly amollg diffprl'lIt (,Olll1l1011 IOC'tl,..t trl'(';;, Although 
the spim's of most COllllllOII 10(,II,t tr('('s art' distill('t from th()~l' horrl(' Oil ship
ma.<;t I()Cll~t tr('l's, a few hlL\'C 1>('('11 found that an' iJldi-till!wi,llIlblt, from thp 
shiprnast loc\l~t typP, One of th('"l' spim's is ;-hO\\'1l at the ('\In'IIl(' ril.!:h( illlh(' 
10\\,('1' row, ApproxillllLt('ly O,lii llatural siw. 

LE.\\ES 

Th(' lpaf\ds of young shipmnsf loc'ust plullt;; ni'!' mont!' (fig, l:{, .\), 
This charn('t<'l'i;;tie (':In bp;;t. b!' s(>('n 011 h-ufld;; fl'olll th!' midlhut of 
the l('af, sinc(' onlinul'ily tho,;!' towal'd til(> t'xtl't>llIiti('s UI'I' 1lI0l'(' 

vnriubh', Th" lll)('x of shi Plllltst JO('lI;;t 1(>11 rIpt;; is l'J11nl'ginfl tt' bll t 
not ut ull, or only slightly, lllll(,I'Olllltl', Stip!'ls Hn' uSlIully lackillg, 
but tlH',Y may be pl'(';;pnt on Jal'gp, fast-gl'owing 1t'1l\'(';;, ,rht'll 
pres<'nt, tl1('Y UI'(' lllwny:; If';;5 thnn onp-sixtp(,lIth of un inch IOllg, 

The l('uf\pts of young commoll IO(,lIst tn'('s an' of YHl'iolis shnpes, 
Although tlHT nllly be similar to thos!' of shiplllilst 1()(,lIst tn'I'';, in 
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roughly 50 percent of the common locust trees examined the leaflets 
at the midpart of the leaf have other shapes. Figure 13, B shows 
the usual leaflet shape found on common locust trees whose leaflets 
differ from the shipmast locust type. Thif3 leaflet is elliptical, with 
a mucroemarginate apex and n well-developed stipel. Although 
leaflet shape is not a constant diagnostic character, it has proved 
useful for distinguishing some of the common locust trees from the 
shipmast locust group. 

FIGURE I3.-A, A leaflet from the midpart of the 
leaf of a young shipmast locust tree, showing 
ovate outline, emarginate apex, and small stipel. 
B, A leaflet from the corresponding part of a 
common locust tree, showing elliptical outline, 
mucroemarginate apex, and relatively longer 
stipel. Approximately 50 percent of the common 
locust trees examined bore leaflets similar to 
those Oil shipmast locust trees. 

DIsceSSION 

The data given in this bulletin indicate that the shipmast form of 
black locust has definite and constant botanical characters. These 
characters differentiate shipmast locust from the common form of 
black locust under a variety of site conditions throughout the range of 
shipmast locust on Long Island. Outside Long Islnnd, black locust 
trees thnt are similar in shape to shipmast locust trees have been found 
over an extensive area in the Northeastern States. :Measurement 
of the bark of these trees and examination of their spines and leaves 
reveal that they possess the same distinguishing botanical characters 
as the shipmast locust trces on Long Island. Since the differences 
between the two fonns over a wide geographical range are apparently 
not associated with site, these differences s('em to be hereditary and 
not environmental. This evidence, then·fore, substantiates the 
proposition that shipmast locust is a distinct botanical variant of 
black locust. Shipmast locust can be identified by four associated 
characteristics (bark, calyx, l('af, and stipular spin(') in the manner 
described in this buU('tin, r('gardless of variations in shape and growth 
rate that may be inducNL by environm('ntaL factors. 

In ascertaining the phylogenetic relationship of th(' shipmllst yariant 
to the sp('ci('s of black locust liS a wll01(', the spine and leaf ChllfUct('rs 
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described in this bulletin are significunt. Spine und l('uf shupcs have 
been found to be clonal clHU"uct('rs for black locust. This was d('
tennined from cxperiIu('ntal plantings ('stnblished by the Soil Con
servation Service in which shipmast locust nnd other selections of 
black locust wc-re gro,vn in adjoining rows. In tlH'SC plantings, clOlH'S 
established by ypgetative propngntion from individual trees \\"('1'(' 

found to possess unifol1u spine and }pnr chnracters, wl1('rens marln-d 
differences W('l'e found in the shnpe of spines and h-ans lwtw('('n 
differ('nt clones nnd between tr('('s grown from s('ed. This observn
tion explnins the din['sity in tl\('se chnract('I's nl1l0ng the common 
locust trp(,s on Long Island, in which the production of seed p('rmits 
the exchange of gpn('tic fnrtors. Shipmnst locust trers, on the con
trnry, ha'-e b0.('n found to possess a. uniform type of spine nnd 1<'l1f, 
except for the trr('s in till' stund at 'rynndnnch, N. Y. Asici(', tllt're
fore, from this onp stnnd of trpes, nil the shipmnst locust tre('s ob
sery('(1 in tIllS study npp('ar to comprisr a. single donI'. 

Further (',-idpnc(' benring on the phylogenetic status of shipl1lnst 
locust is provic\('d by its cultuml history. According to a,-ailnblr 
historical infol1lltltion, nIl the shipmast locust tr('('S on Long Islnnd 
have bt'('n grown from a singlt' introduction (3). Shipmnst locust 
trc('s fail to produce se('(1 in nny 110tabl(' quantity; ill'nce til('y could 
haye b('en propagntt'r! only by '-('getatiYe llH'thods (12). It woul(1 
s('em y('ry likely, tl1('rpfor(', tha t the mnny thousnnds of shipmnst 
locust trees on Long Island are in fnet bu tone clon('. 

Of the two principal citnrnctrrs by which matllf'(' shipmnst und 
common locust tr('es cnn b(' distinguislH'd, the bnrk is the more suit
able for dingnostic purpose'S sinc(' it cnn be pnsily l11e'nSllr('(1 in nIl 
seasons of thr ypur, wlH'I·(·ns the cnJyc('s con b(' rxumined during only 
a few days in thr spring and al'r difficult to ObSPITC on toll tr('('s. 
None of the lllntllre COllunon lo('ust tl'(,(-S obsrrwd in this studv hllY(' 
the distincti,-(', ht'u,-ily fUl'rowed bnl'k that is chul'Hrtt'l'istic o'f ship
l11nst locllst. Howrwl', the bnl'k indrx alonp is llot sufficipnt for thp 
idrntification of shipmnst locust, sincC' blnck locust tl't'f'S can bt' found, 
('specially within the nntiv(' run~(' of the sppcips, that, ha\-e thick burk 
but brIong to other clon('s. It is impol'tnnt to c\dpl'lllillp th(' donnl 
identity of indh-idual thick-barkPcl blnck locust tl'('{'S in:lsmuch as th(' 
sup('rior ('conomic quuliti('s of shipmnst locust ar(' not ns ypt Imo,,-n 
to be associntrd with nnv otl)('r dont'. \YIH'ther 01' not bluck locust 
trC'('s thnt IHITC tl](· shipnlust locust bark in<if'x bf'long to thp shipmast 
locust clone would b(' intiiclltNl by it compnrison of tlJ('il' spine nnt! 
l('llf chul'Hctl'J"s with tbosp c\pscl'ihp(\ in this bulldin for th(· shipmnst 
locust tl'(,ps on Long- Islnnd . 

.Although spine nn(1 }Pnf shapt' con b(' uSP(1 to (wtprminr wllpth('r 
mature thick-bal'kpcI locust tr('('s bl'long to the shipmast locust dOlH', 
thcir use for idrntifying young- plnnts, for which the bark ind(·x cllnnot 
br d('tt'mlint'd, is not pntirt'I}~ satisfnctory; for the spine and Ipnf 
shaprs associn.tNL with shipmust locust Ill'e occusionnlly found also on 
conuuon locllst tl'(,('S. Hrnce, the chal'Hctpl' of neitlH'r tilt' spines nor 
the lean·s is gpnetically linkC'd to tre(' shape. TIH'sr chnmct('rs are 
uspful, 11ow<.'\"(-r, in prmlitting one to r('cogniz(' by mpid inspprtion 
any young tl'N'S that ddinitt'ly Ul't' not shipmast 10cIIst. Furth('r 
stlldiC's arp b('ing madp to pstn.blish llwthods, bnsPfL on inteJ"J1nl struc
tural charnct('l's, for diffprpntiating shipmnst locllst mOl'p occurnt('ly 
in the juvenile stng-p. 
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STANDARDIZED PROCEDURE FOR DETERMINING BARK 
TYPE 


The identification of shipmast locust and common locust bark by 
the method described in this bulletin is a relatively simple procedure 
that can be followed without im"olved mathematical computation. 
The procedure consists in making 10 measurements of each of 4 bark 
characters on the sumpb tree and plotting the average of these values 
on a chart. The position of the derived point indicates whether the 
bark is characteristic of the shipmust or the oonunon locust group. 

V{hen the bark is measured, care must be taken to obtain a repre
sentative sample of the bark characters. This is accomplished by 
measuring 10 consecuti,"e segments and furrows around the circum
ference of the stem, beginning with any segment s('lected at random 
and breaking the sequence only to a,"oid branches and prominent 
bnrk wounds. 

A diameter tape is placed around the tree a t breast height, and only 
s('gments and furrows intercepted somewhere within their length b~" 
the tape are measured, in the following standardiz('d manner (fig. 4): 

LENGTH OF FL"RROws.-The mean of 10 mpasurpments, made with a 
scale graduat('d in tenths of a foot, is obtained for each tIW'. The dis
tance measured is the vertical extent of the furrows, which are formed 
by transnrse spparution of the bark tissues. 

WIDTH OF SEG~IEXTs.-The nlPan of 10 measurements, made with a 
scale graduated in tenths of an inch, is ohtained for each trep. The 
distance nlPasured is the horizontal, tangential pxtpnt of each segment, 
from the d!'eppst point in one furrow to the deeppst point in the ad
joining furrow. )'Ipasurpm('nts are made at about the midpoint of 
the length of the furrows, not at the apic('s of the furrows, where 
adjoining s('gm('nts fus('. 

DEPTH OF FCRR.ows.-The mean of 10 measurerrwnts, made with a 
scale graduat('d in tenths of an inch, is ohtained for each tree. A thin, 
narrow scale, which can he insertt'd to the deepest point of the furrow, 
is ('mploy('d. The (h'pth of each furrow is estimated by holding the 
s('ale in a horizontal, radial position with the zero mark of the ~cal(' in 
tit(' <IN'pest pllrt of the furrow. The sCllle is r('ad at the point where it 
is intercepted by aline extending across the furrow from the crests of 
the adjoining segments. The location of this line is facilitated by 
<lI'awing the diameter tape tightly around the tr('e so that it touches 
the crest of each segment. 

WIDTH OF FLAT CRESTS OF SEG~IEXTs.-The mean of ] 0 measure
ments, made with a srnle graduat('d in tenths of an inch, is ohtnined for 
('ach tree. The distance nW(lsurpd is th(' hori7.0ntal, t,lllgential extpnt 
of the flat surface on the crest of eadI s('gnH'nt. The ilH'nsurements 
are made at approximat('ly the midpoint of the Ipngth of the furrows, 
not at the apices of the furrows, wh(·re segll1Pnts adjoin. 

STr~~I D[A~IETER.-:\r('as\lren1('l1ts He marle in inches an<l t(,l1ths of 
all inch at breast height with It stpel diameter tape. 

The data obtained from the sample tree are plotted on the nomo
graph in figure 9 in the following manner: 

(1) The yalue for Icn~th of fllrrows is locatrcI Oil axis ~I, and a line is drawn [rom 
this point to the valuc for width of !;cgmrnts Oil axis B, thu~ locating a point ub 011 
the refercnce axis J. 

(2) A Iinc is thpll drawn from point ab to the "filliP fflr drpth of furrows 011 axis 
C', thus locating a point nbc on rcfrrrnce axis I I. 
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(3) In like manner, a line is drawn hetween aile and t.he value for width of flat 
crests of segments Oll axis D, thus locating a point allcd on reft'rt'nce axis 1[[. 

(·1) From point ailed a line is projertt'd throul(h the \"ILlue for stem diamctcr on 
axis E to intersect axis Q. tIlU& locatinl( the value f(lr bark index. 

(5) The computed value for th(' bark intl('x is thpll projeeted horizontallv on 
the rectangular diap;rall1 to the interspction with thc 1Ildepl'IHlpllt ordinate for stem 
diameter. The position of the derived point ill rl'latioll to the r('gressioll lincs for 
shipmast locust and common lot'ust indicnt('s the aflinity of t he bark specimen. 
The arrows indicate the variatioll for the l-percent limit of probability. 

To illustrate tIll' procedun', the i(IPntifi('ntion of a shipmast locust 
and a common locust tl"ee is wOl"ke(1 out on the chnl"t. The llll'nSllre
ments nl"e· gin'n in table 6. The data from tn'(' No. A 3-2 yil'id n 
Q-vnhw of 0.IS3, which, when projl'et('(l on the perpendiculur s('ull':
to the stml dinmdl'l' of th(' tl'('(', ]4.3, PI"O'-,'C to be ,,-ithin the prob
nbk range of shipmnst locust nncl outsid(' th(\ probnbl(, range of 
common lo('ust. The <In tn. from tl"l.'(, No. A 54-5 yipl(1 a Q-,-nluH of 
-0.010, which is within the pl"ohnblp /'nng(' of ('ommon locust and 
outside the prohnble I"nng"(' of shipmust 10(,lIst ut S.n in('hps d. b. h. 

Tlti!". Pl"O(,pdlll'P for thp ic[pntificntion of th(' two typps of burk is un 
obj<'ctiYe method thut ('nil b(' us('(ll'eu(!ily nftpr a littl£' pmciicl'. By 
this l11('I111S it is possible to ('ombine mN1Slll'PJllents of fOIl1" bark char
Uci('I'S into on<' Yl1lu(' thnt difT('I"el1tiut('s It gl"('ut('r perc('ntug-e of tre£'s 
thnn doc's th(' llWUSUI"l'lllel1t of uny 011(' churnct('r whell uSNI by
itself. . 	 . 

T .... nI.1': 6.- Fil'ld lII('asllrrmcnls of a ship mast 10clIst and a common locllsi Irfl'. aflll 
the bark illdex computed from lhese measurements Oil Ihe 1Iolllograph ill fi(Jllr,' [) 

M onsuromonts or _ i 
I--------,~- -~ J 

Trro 	 i ComputedI I'UrQLtp 	 X ! Width of j hark 
- o. I...,ngth or! Wic!th 0( D"pth or : nnt rreSLs "tem i index. Q

furrows segments furrows or . dinmN(\r ! 
! Sf'g'tnf'nts 

---I----;;:;~· 
j- -I~Ch(.' -1-::':' I'-;::;l-~-I(lchShipmIlSL _________________ A 3-2 L 27 i 1.';.1 I. (~l ! 0.2:1 11.3 0.11'1:1 

Common___________________ A54-5 o.ao i 0.70 O.:ll I O. ~'7 S. 5 -0.019 

SL~BrARY 

Ext('rnnl diffpl'('n('('s iwtw(,(,11 thr ('onUllOll fOl1n of blnck lo('ust nnd 
un ('r('ct fOl1n known us shipmnst locust ur£' dps(,l"ihpd. B£'('alls(' of 
its supprior (,(~ollomic qunlitips, sltipmnst lo('ust nppC'lll"s to bp n 
promising fOl"m fOI" fnl111 plnntillg_ 

The data gin'n indi('ntp thnt shipmnst lo('ust, which oceurs on 
Long Island, K. Y., is 11 distinct tnxollomi(' ,-nriunt of hlllek lo('ust. 
Shipmnst lo('ust PO:'>St':'>;H"S d('finit(, lltorphoiog"i('nl chnm('U'l"s J"pgnrd
less of the site on whieh it grows. 

In the junnii(' stngp, tll(' ehnrnetPI' of tltr 1('nns find. stipulnr 
spin('s is til(' only ('xt('l"nnl l1lpnns of difr('I"('ntinting tl"('PS of the two 
groups. Shipmnst lo('ust pl:lIIts hnn' unifol1Iliy a doublp-I"('('un-l'<1 
Yl'ntrnl mnrgin on th£' StiPltlll1" spilll's :lTId O\-ut(1 l('nftpts with ell1nrgi
flatt' Ilpi('Ps nnd pood...- d(,,-plop('d stippls. Youllg tl"£'1'8 ennnot ulwllYs 
be iclentifiNI with (,prtnint...-, how("-Pl", sin('r sOll1e ('OlllmOIl locust 
plants JIln-C spine or INtf chamci('rs lil\"(, thosp of shipllUMt lo('ust. 
These charociprs nr(' ynriable in ('omJllon locust tn'ps, hut til£' grPllter 
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number have spine ol'leuf shap('s dilIpr('nt from thosp of t.he shipmust 
locust group, A study now in progrI.'SS promisps to furnish n. In('thod, 
bus('d 011 intprnul stt-uctural chnract('rs, for dill"t','pntiuting smull tr('('s 
of the two groups. 

Individunl tr('cs of thp two groups clln bp difl'pn'ntiut('d with 
greatC'r cC'rtuinty in til(' ll1uture stug<'. '1','('('s onr 4 inell('s d. h. h. 
un' distinguishuble by lllC'uns of tllP bnrk intit'x, a compountillUlll('ri 
eul C'xprl'ssion thut difl'Prt'ntiut('s tht' l!C'n,"y, thiek-ridg('d burk of 
shipmust locust from til(' thilllH'r burk of eOllunon lo('ust. ""hl'r('us 
it is oft('n difficult, without considprnblP p"(',"ious ('xp('ril'llcC', to 
judge this difl'('rC'ncc quulitntiwly, tlw burkintit'x l)('rll1.its objPetin 
(IPtplTIlination of p,"pn smuH difl"prpl1(,ps bC'tw(,pn til(' bnrk of sumplpd 
trp(,s. In orti('r to fncilitntl' clnssificution of tlH' bnl'\( type in the 
fipld without mathf'mnticnl eomputntion, It simplp Ji.1H'ur 1101I1ogrnph 
is lIspd. This l1omograph ditrprpl1tiutps upproximntply 50 p('Iwnt 
of tr('('s 6 inchps d. b. h. und gg P(,I'('('nt of tr('('s ] 6 il1chps d. b. h. 

Otht'1" chnl"netpl"s for difl"PI'PI1 tin ting matun' tn'ps of th(' two groups 
in the fipld arp calyx pignwntution, width of sapwood, and width of 
inIH'l' bark. Th(' first ch!lI'netPI' is clnssifil'd nceol'(ling to n. pignH'ntu
tion senk, and the oth('r two eharnet('l"s arp d('scl"ib('(L by fonnulus. 
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