
A PRELIMINARY TREATMENT OF THE GENUS 
CASTILJ,A. 

H.\' IIEXUY P1TTlElt. 

INTRODUCTION • 
• 

ESTABLISHMENT OF THE GENUS. 

The genus Castilla was proposed nllli described for the first time 
in an inaugural lecture on botany given at the Hoyal Botan ic Garden 
of Mexico City June 22, 17V3, by the titular professor Vicente Cer­
vantes. The text of the lect ure was subsL'<]uenlly printed , and the 
plant figured, in a supplement to the" Gaceta de Literatu ra," this 
heing the way in which one of Cel'nllltes' few contributions to botany 
has come down to the present genemtion." 

After mentioning- the old Xanllatl name " holgLlahuitl," and the 
half-Spanish olle of .< arbol ,leI hllll' ," under whi ch the Mexican rllh­
ber tree was then knowll, CelTantt· :-; pt'O\'i(]es it: :lc{'ording to the tllt'll 
dogmatica lly applied Linnrea n rules, with Latin generic and specific 
names, The generic JiaIH(I is Castilla, the tree heing- dedicated l' 8 n. 
testimony of '"jusf gratitllde for the friclHlship 11 and the 1lH.'ritoriotis 
work of the major pharmacist alld economic explorer, J11an (h,] Cas­
tillo (1744 1793). The specific n,1I11(' ei,,·y/ic{l "del'S to the rem.rk­
able property of the gum contai nc,1 ill thc lntcx. 

Cervantes's description is far from perfect and itH defici{)ncics Were 
noted even by his contemporaries, tiS is Rhmvn in the " Xotll S y deserip­
cion que hace l1n impal'cinl nficion:ulo {i la bot,anica , panl :1(,1;11'<11' los 
defeetos de I. que loy6 el cated nitico D. Vicente Ccn 'antcs, cte." The 
author of this doculIlent, who signs with his initials ollly (.T. L. ~r.) 

GA nntlve of the province of Extremauum (Slla in) and a disciple lit c. (;01111 '% 

Ortega. Cervantes went to Mexko in 17841 to fill the newl,r (,l't:ntf>(l nnd 6rst 
('hair of hotany In the vice-kingdom of :\'ew Spain. ThE> h('~t :\I t'xknn botanists 
of the time, among tbem Moclilo and )Inldonado, numhl'r :Inion/.; his Impils. 
For eighteen years be also fJupc l'in\endl'u 011' plUll'lllrlCY or tIle 8:111 ~\11d l'es lIm~­

pUnl, devot.ing speciAl attention to the medl(:inn ' IH"Operth..os of the Illants. He 
died at Mexico City July 2G, 1820, at the uge (If 70. See also N. Lt. .. tlll, IHbliotccu 
bot.·mexlcana, p. 88. 
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objects to both the gem'ric and spel·ilk names, the first OIl account of 
the Linnroan aphorism 134: '~Xolllillll qune l'X graeca, Y{lllatina lin­
gua rudicem non habent, rejici.>ndll , unt." ,HId the second as being 
lIseless, since thert' is only olle species in the genus. In a further 
eommunication a tlll~ same critic explaiTls how. in forming the generic 
name, the first step should have b .... T1 to latinize the name" Castillo," 
making it .; Castellum," from which ,. CH:-itt'lla/" Hnd not ,; Cnsti lla;' 
wOllld he tlH.' ri~ht deri"ntin'. Front 0111' present standpoint tilt' dis­
pute is futher a pHPrile one, as is al~() the lengthy tli ~Rel'taticHl on the 
superfluity of the sl>eeifie name. Though the latter would in any 
case he required, as a mutter of fnd the gl'llllS is widespread and con­
tains serel'ul speties.ll ;. Castilla 'l is ("('l'tainly as good a generic flalllt' 

as any and its rejection is not jll ~tifh'd , although it was changed anti 
I'radieally dl'opp,,-I Ie" than "'n " .. ,n'S after its publieatiull ill 
~fexico. In 180;\ ill a translatioJI of tIl(' originnl meilloir pliblislH'd 
in London as one of the "i Trads relative to botany," Cervunte!S's nume 
became ., Castilloa,ll awl 110 l"('a ~OII :,l'(' IllS to have t'\ ' l'l" l)(,l~lI g-ivtm fm' 
the intercalation of Um ",]diti",,,,1 vo\\'el. It ",ay I., the l'l'sult of a 
"lip of the pell "'. of the ofliciou" but ignorant illtl'l'ference of the 
translator, 01' it is pCl'lHIps U simple typ0f.!l'uphic mistake. In 1008 
:Mr. O. F. (look" (':dll~d attentioll tD the ('hallgl': which he rightly 
denonnces lIS "jllstifil'() by no l'ccognizeJ. rille of botallical 1l0mell­
datul'c. n Hilt hutanists ut Inl'gl', awl en,'n those who .Ire 1I10:-:t strict 
in enforcing the 1:1\\,:-; of priority, hu\'(.~ concul'red ill the IHuillh .. ' 1lI1nCC 

of a name which IlU::; h:1ruly a claim to Le consillered even as a. 
s.vIlonym. 

Tlw de~cl'iptioll giyen by Cern1llt.ll s is \'('l'Y YllgHt': it mig-ht.. apply 
to any of tile known spe('ies~ ,Illd e\'('n to other genera of the same 
family. From tIlt' gross t"xaggemtillll:O; il eOIlt:lilIS with reference to 
the Hize of the tree, it lllight be infer!',,') that the "lIthol' had never seen 
n standing specimen of the lattel'. ~en'lthclt's8, it seems l"'jlll,ltt thnt 
the speciei:i he hnd ill mind wus the oue gl'owing" en laH jUl'isdicciones 
fie 11lllntiguH Veraerux, (~os:llllalllal)all y A('.ayu(,flH," all t.hJ'l·l~ of \\·hich 
Ul't~ ill the Stale of V Cl"l Cl'lIZ of hHJay, alHI illdlldc pl'olmbly the 

/I ClIrtn tl~l alkifllllHlu th ~ l:t ho1:"lllit' ,1 ,1. L, :\1.. ~'on\('l.:t alltl() al illlllreso del 
catedl'i\tico de elln (}t' 14 tit: i\oYimuhl'~ de 1iHJ, 011, cit. 

/> Til" .. :\otus" ;1I~tI ('0111:1111 ('ltl'itl\! 1' ('\lI~~id l'I'OItitluS thn l ;!in' nil illt':\ of tlll~ 

nuvuucculCut of plulll llllalmllY :It !'lit' ('lIt1 Hf Ihe lS1h h'lItUI',\". CCI'l':mtcs. 

lUHIIl!ly, bau {'Illied Ul(~ rt~:elltoH"u 1:11' ill "HI u(.'rutlt of till' IIIOl h~ i ll ftUl'"(.!8t'eU(,(, a 
('nlyx, wllel'eas .1. L. :\1. IkIlOlllillatt'~ II' a t'f}rol1/1 ,//Wl/fJ/II'fflftl, '. I';] (.'11117.." lw 
Rl:IY~." tleup. au ol'il-(PU tIe In eorteza d(' 1:1 plnn!:I, In ('OI'()Il\ clt,1 liil!'!', ]m~ l>:-<tl!mbr('8 
del lefiu, y el IliHtilo d~ 1:1 IIll'(lula;" wuert"il'olll it is logit'n lly dedm'('d tllnt the 
~tutllells bf!IHg aUadlt'd to the perhmtlJ, tlli!oi Is houlld to lit' a l'o1'ollu, li:l\'luj.(' itH 
origin ill the liber, etc. 

C Cook, n. p, '1'h<' Cnlll1r(\ Hf tll(' ("'Il:I,; \1 AIll(!l'lclIll UuhlJcr 'l'ree. U.::). VelJt. 

Agr. llur. Plant Inu. .uull, 4~, p. 11), luOa, 
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locality of "Motzorongo. whence proceed the samples which are de­
scribed here as belonging to the typical Castilla elaBtica. Cervantes's 
eritic, J. L. )1., also cites the" Departamento tie San BIas" as a local­
ity where the Castilla trees are especially numerous. If this is the 
San BIas of Tepic, it is also the northernmost recorded station of the 
genus on the Pacific coast, but it is by no means certain that the 
species found there is identical with the one from the opposite coast. 

HISTORY OF SPECIES HITHERTO KNOWN. 

For more than half a century after its estahlishment by Cervantes 
the genus Custilla \\'as eOIlsidcreu as mOllotypic, and all specimens 
IHet with from "hTexieo to Peru were referred to his single species C. 
cla8tir~a. Every llH.'lltion of the rubber trees of the region, also, 
assumed that there was only the one species. Even to-day, at a time 
when this gelllls has acquil'ed 11 considerable importance as 11 rubber 
producer, we find in most treatises and reviews dealing with the eco­
nomic features of thc l'ubut,l' question the obsolete notion that one of 
its main ~()lll'e(':-; is ('mdilla dmdiu(, from Central and South America, 

In 18;,1, however, Liebmann pllblisheil his C. eostancana, founded 
on incomplett' spceinwBs eoUetted by Oersted at Turrialba. Liebmann 
hail familiarized himself with the Mexican species, which he had 
obserYed and colleeled at no less than six different localities in the 
State of Yerucrllz," Hnd notwithstanding the few and unsatisfactory 
differential charade"s presented by the leaves, he did not hesitate to 
assign Oersted's materiul to a distinct species. 

Thus far (.'adilla c/astiw had not attracted much attention as an 
economic tree, bllt 2.') years later rubber exportation from Central 
America had attained its full swing, and it became more and more 
urgeut to u(,<}lIirp a better kllowledge of the sources of supply. In 
1800 Cayanilles had reported the presence on the Isthmus of Panama 
of a rubber tree which he iJelltified with Cervantes's species and the 
existence of which was confirmed in the fifties by Sutton Hayes, 
botanical explorer of the route between Panama and Colon. In con­
nection with this information of Cavanilles and Hayes, which later 
reports and adual experience have shown to be well founded, there 
should be mentioned hen, the singular mistake made by James Collins,' 
describing and figuring u:-; '" ule-ule," or .,; Panama rubber," under the 
Hume of "Oaxtillo(l1TUll'k-ltarniaJta," specimens of a Perebea collected by 
Hayes on the IstlHlItls, The description, alHl espe('ially the Ycry good 
illustration accompanying Collins~s report: leu Ye scarcely a uoubt as to 
the itlcntity of the small tree, as has nlready been Hcknowh~dged hy 
Hookpl' IIll(l othcr unthorities, 

-- --- -_.-
u J)all~I;:. VitI. HPi:-;k, Hkl', v. 2; 31H. 1st)\. 
II Ht'jlll]"t Ott ('aollll'iIO\I(' of CUWIllCl"Cl', p. 1:.!. llS7~,) 
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On the strenp:th of the ahoy" infol'lllation, nobel't Cross Was de­
tailed to Panama in 1875, by the Indi,t Office, to study the tree on the 
spot Rncl to gat hpJ' seeds and ~l'edljngs for tlistl'ihllt ion to t he British 
colonies possl'ss ing suitable soil nn(I pl'opel' clirnatie conditions. In 
this way the Central American rubber trees became hette,' known 
lind were introduced into Ceylon, India, and the " ' est Ind ies. Ma­
terials fOl' study bep:an to arrive at K ew, and on December 3, 188;;, 
S ir .Joseph nalton Hooker read before the LilllH'all Society It memoir 
•• On the Ca"li/loll ela8t-i('({ Cenantes and some allied rtlbber-vield-

• 

ing plants," in whi ch he admitted th e probable existence of more 
than OtiC species of ('astilla a!H1 insisted on the necessity of a Illore 
accurate stlldy of the genlls. In this paper, howeyer, he r('duced 
O. ('ostarinuw" Liehm. , cited t..·I'l'olicolisly as "0. t~o8ta-ricen8i.~," to the 
rank of n synony m of e. el(lstif:rr, a step thnt IIIIISt. be (!oJ)sit1er(~t1 a 
ret rograde one """ justifie<1 only by the evident lack of IInthentie 
information. Althollgh short descript iol1:-; and good illu !oitl'ations 
were given, H ooker mae]c no IIttempt toward establishing nny new 

• speCIes. 
In recent ~'en rs, the now nelult trees introduced H erywhere in the 

Tropical Zone in botan ical gardens nne} at agricultural stations hfl,'e 
heen wiucly cxperimented IIpon with yury ing results and a lurge 
1:lIlIount of ca pital ha:; I~('n inYl'stctl in plantations, most of which 
h"\'e failed thns far to just ify the oversatlguine expectations of (he 
illvest ol's. Tht:' lnck of uniforlllit y ill t he behavior of the tree nnder 
clilturfll conditions, has awaJ.a·ne<1 :l suspicion of specific c1i,·ersity, 
hilt the absence of adeqllHtl' sl)l'('imens in the botanical coll('dions 
I"" eldeated the elforts of lIlost investiglltors to reach a conclusion as 
to witetlll'r Cnstilln is or is not a Illollotypi (' g(lllllS. 

Tn l!)()O. howel'cr. )h-. Hem, le" adl"llll('('el (owal'd the solution of 
, -

the quest iOTl hy puhlisitin:,! hi :-> (~. lUll'll, lInfol'tlln ,-,lely founded upon 
speci fically heterogeneous mHteriaJs, to which he aclued the follow­
ing year O. a1f.';t1"alis, growing at. the southernmost limit of the generic 
areu. 

But the real investigation of the Centl'RI American species of Cas­
tilla beg-nn in 1902, when :Mr. O. F. Cook went to southern 'Mexico 
e,xpl'es~l'y to further 0111' knowledg-e of l'IIIJb (, l'-prodt1cin~ plllnts find 
the possihilities of their sys(cllIalic cultivation. In Ino:) he pub­
Jished in :t memoir filII of ori~innl views and of useful hints the 
J'l'SliltS of his first rescaJ'che~, :md tlw~(\ W(,I'P aetively continued dul'­
ing the subsequent )'cars and extended to OuatcITllllu und Costa 
Hi ea. In the course of his trawls, ;\11'. Cook lost no opportunity to 
secnre complete material, )ll'cscn'('d ill alcohol, so fl S to llluke possiLle 
fl thorough study of the anatomical anel struetur"l features of the 
se\'eral p"rts. In 100:', he w"s "ble to publish a good synopsis of the 
characters of no Ie" than seven species, of which four were new and 
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detached from the original C. elastica. )Ir. G. ~. Collins not only 
collaborated with Mr. Cook in all his researches, bnt contribnted on 
severnl otlwr occasions to the ill crease of the alcoholic collection of 
specimens. The present writeI' had abo his mOllest share of the 
field work. Mentioll sholiid also be 1l""It" here of a fine set of nat­
ural-size photographs, made mainly loy ~!J'. C. n. Do),le 1\I\(le l' the 
dire<'l ion of Mr. Cook. This ('oli,'diou is IIlliquc of its kind and 
affords ample and ('ondllRin~ e,"jdence bearing' upon the identifica­
ti on of the several specie~. 

These are the antece<lenb that haye lecl the writer to IIndertake 
the preRent monogmph of the genlls Castilln, n8 a preliminllr,v !;tep 
to the study of questions n'latin!! to the ,)\'ailnhilit)' of the speries as 
rubber producers. The (Ietai led investigation of the above-mentiolled 
material Ilot only estnblished the \'1.lue of MI'. Cook's spl'Ci,'s, but led 
to the se!!"l'gntion of nn additional Central Amel'ican form. Besides 

. . 
thE'sE'. H 1Ho.' W spl'('i(>s waR discm'cl'l'(l hy the writC'l' in Colombia, nnd 
the well-known German explorer, Doctor 171e, identified as a Cast illa 
one of the Brazilian rllhl",1' tl'pes, the Ilulllber of species described in 
the present pape)' tInls bl'l'o llling ten. On the other hand, it ha s )\(It 

been possible to take into sCl'ions conRidcmtion certain proposed new 
spec i(ls. as, fol' instance- . f'. ((na . f ', 'lIig)'o, flUel ('. 1'"b-ra of KoSt'l Ill,v, 
that arc mere physiologica l a",·ident,. the re" ,lts mostiy of difl'eJ'('nl'('s 
in light and soil ('onditions. This has Ut'l'n dl'arly ~hown by ~Ir. 

Cook's inn·stigations in l'O!:ita Hica allel iJ)~ ('ul'l'f lll ('xumiuution of 
the specimens. 

GENERAL CHARACTERS AND THEIR SYSTEMATIC VALUE. 

IL\B1'I'. 

When fuJly den~loped. all s)H"'il'S of Castilla are tl't'l'S of lnrge size 
and (If ~triking habit. .As Ilotil'cd uy )11'. C()ok~ tin'), ure :seldolJl t1'lI(, 

forest trees, but they also nvoid the open grass~(,oH~n'(l SlI\'anlia. 

Theil' natural habitat h; in the cleurings and other 0lwn spots of the 
yirgin forest, where tlwy an' g-enel'ully f011llcl in compnny with 
(\~.'I'Opill, or in the fe)'tjh~, :.:;pal': .. wly w()(Hktl :ll1li~'ial flats of the \'allt'Y 
bottoms. 

ICotrrS, 

In these rubber trees t.he root ~ystelll ('o(Jsist!-; of 11 rather short tap 
root. and of severn I lateral roots :o-:prell(lillg' hOl'izontally :lIItl so neal' 
the surface of the soil that they can often he followed for 20 to 30 
Ill eter~. This disposition is \'Cry adyerse to the cnltin.tion of the tree 
in pastllres, because the tJ'clHling of the ('attIc often damages the trces 
beyond l'C'Covery. In the flat, shady fon'st the roots often II SSUllle " 
buttress·likc shape at their (>mcl'genee froUl the main axis. These 
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wing-like fOJ'mntions were pnl'ti("lIlarl~r ("onspicnol1s on till' giant speci­
mens of C. daguensis ouscned by tl", writer between C{II'clulm nnd San 
J 0"", in the Dagua Valley (Cnuea·Colomuia) . They arc also repodell 
as often present at the base of the trunks of ('. c08illl'irllllll, ill the 
plains of San Carlos." The lateral 1'00ts are more or less ramified, 
and numerous rootlets spread from Owir lower side into the surronnd· 
ing soil. 

There is great di"ersity in tl", appeal'anee of the lI'unk and its rami· 
fications, according to the specie~, the exposlll'('~ nlld the climate. The 
largest size is prounhly nttaincd hy C. dagu£'Jltu:.'i, of which we haye 
seen specimens of no It.,s.''{ th;lt\ .")0 Illclers pstim"ted Jit·ight ilnd l.Oa 
meters in (1jumeter. TIl(' largest in(lividllal of e. lm·titil/a OhSl'l'n~d 

, . 
by Mr. Cook measured approximately 2" meters in h('ight, with a 
tlianlcter of 1.;jO metel'~ at the saml' distnnce from the gl'OIllU.l.

" 
In 

the abon'-mentioned pnper/ K oschny speaks or t1'('t.'s 1 to 1.7:! llwtpl'S 

in diameter, with a trunk )eI1:,!th reaching lip to 24 mcit\l's, as not UH­

comlllon in the northem forcsts of Costa Hica, The 1I10l'e seantv the • 
light the more l'apid is also ihp rise of the trunk and the Ilion' prompt 
the appearance of the pernHlIlent branche'S, Tn til(' dud, Regenwiild(·l' 
of Central America, namely in Costa Hit';} alHl P:lIlamn~ adllit Castilla 
h'('Cs lIrc often met with , the trllnks of which shoot lip to l.i met ers and 
lIIore, smooth and sIendcl', and supportillg' only a flat, thillly dt'rclo ped 
crown, In the open dry dist rid s tlw bl':tlH"hill;! ('011111101lIy lx'~ins at 
a ))}('tel'~ 01' Jess nhon' the uJ'olllul ftnd Iht.' treps nSSlIlllC a stouter Iltlhit. , 

The brnnches generally forlll all lH·lItt.~ :tllg-)(' wit'h the main axi ~, Lilt 
this is not alw:ly~ h'u t·, lUUj ill ( ' . dfl!J llrwsi ... , ;t('( 'orcling to not~ t:,ken 
on the spot, they nrc rnther horizontal und sprl2:111ing. 

TWO Fon:\{S 010' nUAXCH':S. 

Tn tIll' p:lJH'l' ah'P1Hly eited ~I)·. Cook IIpa}:..; nt filII 1('Il;!th with the 
pSl'lHlobrnnches aJHl s(,~lf-Pl'lIIliJl.!! of C:tstillll~ :-:0 that we do not need to 
tlweJl VII this slIbjt'd t'XC'l'pt to Holt' t1wt 1I1OSt' d('eidllotls twigs ari~· 
from the nxils of the le<l"e~, ,1Iul cnll Ill' S{'('1l also 011 1H')'mancllt 
hranches, Thei l' dianwtf'l", at tllt' illSPl'tioll, is IIl'H'l" nIlO\'(' a cm., and 
they nttain from j to 4 mdcn; in length, Jx.al'ing ill distichollS ruws tho 
\'ery 1nrgt', showy lean~·s. 

U :.\ YER. 

TIm leun's of all Hpe('ies of Cast ill:, al'(, decidllolls :lnd uUel'llah'. 
with it i distiehollS :ll'rnngemcllt thnt is (Illite ChaI'al'tl~risti('. Tlwy 
- - .... _ .. --- - - - -_ ... _ .. -- - - _ . 

II Kn~:Jlllr. '1'. Hie Knltnr 01':-0 Ci':.:till()ll·Kant~dlUk. lh'ilH'ft loU Tl'o))('n· 
ptlanzcr, vol. ri, p. 1:.!;,. (10m,) 

b Cool.:, Cultu1'e of (.'Imtl':11 .-\Ill('rh..'1111 I'lIb))I'" tree, Juc. cit .. p, Zj. 

(' Ko~<:lIllY, 01'. dt., Il. ]2:J. 
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nro mostly uniform in si7.~, shape, and other ,IetaiIs, and yet in otl,er 
respects so variable in the ~ame species~ according to llgl', exposure1 

ete., that they furni sh few constant spec ific .. haraclers. In young 
trees they arc gcnel'ldly larger, the petioles are often quite long, 
attnining no less than !) em. in some of onr s)wcimens, and the l:ltninu 
is more rounded. In Illa lur., t rres the pct ioles ,eem to be very short 
(0.;' cm.) in C. " lei, short (0.8 to 1.5 em.) in C. australis, C. 
dagllensis, O. ladijflla, C. pall mnensig, anel O. nicoyensiB, relatively 
long (1.5 to 2 em.) in C. f" /I,,.r, C. (·o.\l(U·iN1I10 , and C. elastica, and 
longest (up to 2.5 em.) in C. rl'l(denwleJl8iJ'f. Curiously enough the 
austral species seem to have a tendency to be short-petiolate, the 
borea l ones long-petiolate. 

The adult leaves vary frOIll ovate and sublyratc to elliptic-Ianceo­
Jute ; they furnish a good taxonom ic character in the form of the 
blade at the insertion of the peliol,', thi" being in some specie$ deeply 
cordate, in others subacute or scarcely cmaq!inate. This differential 
peculiarity again seems to have ~ollle eOBll( ~ ct. i on with the geographi­
cal distribution of the sevel'al f()rlllS~ (lellply cordate ones occupying 
the northern part of the gl'nl'ril' ai·ea. while the others are Andean, 
with the exception of C. lal/" .. ·. .\s to si7.c, ( '. ulel has the smallest 
h':lYes and e. costal'icana und (t. dmdh:a the 1'H'gest ones, bu t , exc~pt ­

iug perhaps the fi rst-nllmt.~d . the l'<' is;, gn'at nll'illtion in nil t.he spcc i~, 

and the tlimc>nsiolls :,rin'lI ill 0111' ,h's(Tiptions do not apply to the ,"cry 
large lea ves of t.hl' y Olll lg' t n ' l 'S, 

At the apex th(' I~'a f i:-i lliways 1l1Ort' (Il0 less abl'uptly t outl'actcd 
int o an acute point. TIH' margin is ~l't o:-;l' -denti(,ll]atl' in all the 
~p~c i ('s . hilt tlw tpet h or ~ illll():-;ili('s hal'dly affect the hla(le itself, 
except pel'haps ill (.'. (,()8 / (ll'ir 'flll (f aIld e. j)ffllffllw n 8is. Both f;, ccs nrc 
lIsunlly l1t~ IIH('I'y hairy, thl' ('0101' of till' indlluwnt varying' from nshy 
gl"ny or silvcr'Y bIT"Y to yellowh:lt o r br·owllish. The texture of the 
whole leaf is mostly COllrf;C and the pinnatl' v('nation is vcr.\' promi ­
IIl' lIt. on the lower fu ce. 

From the above c1 eta i l ~ it.. ('an be ~('('n tha t on the whole the l cnvl~s 

present vcry few sharply defilled ehal'adt\l's atHI that they eould 
hard ly be 1lsed alon e for til('. i(h'ntiticat illl i of the :·.;('\'e1'al ~pecies. 

Lea ves of a species from nit' Atrato Vnlley in Colombia, which were 
I'cl:cived not long ago, ~ho\\'. howc\'('l'~ s lich d t'cidcd peculiarities that 
we must conclude to the presence of a dist ind , undc"",ribed species in 
thnt region. 

TIUn!f-! rOU)IS (w I};FLnHES(·K~ C F.. 

One of the generic peculiarities of Castilla is that all species are, as 
Mr. Cook expJ'{,~'i{,S i t .1l pHrtly di(('cioll s ~ t hat is to SflY, thcrc arc trees 
that bear, at least for a s ing-Ie ~n SOll. only nml e flowers, whil e jn 

Q Sclenc(.', 1'>Cr.:!. \"01. 18. I)· 4:17. (1003.) 
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olhers each female ,,'ccplnele is flanked by two staminate receptacles, 
smaller than and somewhat distim:[ in shape from the flowers of the 
male specimens. I n other words, there are strictly uni fie xll:ll indi­
yiduuls bearing' onl'y male flowl'r~, and other individuals thnt are 
it'lIly 1ll0lHl'('ioIlS, hl'HI'ing top:cthl'l' pistillate and Hhiminatc flowers. 
It· hus bl,t'.!l noticl,(l that tlu'. youn~er trees, blooming for the fil'st time, 
heal' illnll'iahly ma1(' flowers, but it is hy no mC;lIls eerhlin that there 
arc trees pl'l'nllllwntl~~ male ami olhcl's pt'I'mallcntly mon( f\C iolls, nor 
do we know the g'o\o('rning eallS(' of the explained sexual ('onditions. 
The stalllens al'(~ fel't ile in both kinds of male fiow('l'S and, while the 
willd set'lllS to he the main a~!,ent of pollen transportation, n direct 
pollination by nH.'ans of illseds hetw(l('11 the mnle and female flowers of 
the same clllStt' I'~. 0 1' the tl'anspol'tatioll of pollen from tree to tree by 
the same n~{'n('y ~ is not out of tiliest ioli. The male flowers are usually 
('\'o\\'ded with s",all thrips that arc also fOIl:ld, bllt not so frcqucntly, 
nn the fem a It· flowN's. 

~lr. Cook has ca lled" primary " the )nrger staminate inflorescences 
found on the cxclusively male trees, and" secondary" or "comple­
Illcntal" the ones on the monwcioll s tl'('C'S. These exprl'~:-; ion:-; nre llsed 
ill the same sel1l!iC in the course of thi s papt'r. 

The illftOI'CSC~Jlr.l'S of this cla:-;s "(,pt'a .. ill pairs in the :lxils of the 
ll'a\'cs, or in defolint e uxils, um] hn\'l~ the general appenrnnce of 
It flattened 01' depressed cone, or of It fnn, more or less emurginate at 
the basco This fnn opens longitlldinally, sometimes only by n narrow 
slit at the top (C. falla;,') , sOllwtinws with the lobes spreading Ollt into 
11 Hat disk (t'. 1ilco!Jf' IIRiN). In oth('1' ('uses the inftorese~Jl('(! is more 
01' less distin~t1y a. winged (e. ,·o.,lal';(·olla) , or the lobe, are diwrsely 
10Lmlnte 0[' distort ed (C. "'a,,/;''(I). As to the number of r<:'Ceptacles 
in c!l L:h nxil, it S("('I IiS to y<try frolH ~ to R~ but to he almost eonst ttnt in 
olle sl,*,cies or ill OI W group of npeeies. There nre no datn us to ('. uld 
allll C. aladJ'uli,'(. Tit O. da!l"Ols;S, I 11Oft·<1 1 to a I'('eeptllrlps in each 
llxil in the only !>ipceimen at hand , hilt this Illay be eitlH'1' UII ('ITOI' of 
ohs('I'nltion 01' an ullomaly, as g('lIIiU:lt (' ]'l'('eptaclen ~'l'lJI to be tIH'. 
),1I1t· : the SIIIIW llIay upply to ('. /(illo.l' , of which only dry. brittle spt'('i­

UlCItS hu \'c h~'t ' H IUliullcd. From 2 to 8 receptacles ill each clustel' 
\\,(\I'l' ascel'1 a i IIcd t () ('xist in ( '. lactitf flU. II lid e. [l,wl£'mall'usi8, while the 
lIulIlber S('t'IlIS to Lc limited to ~ 01' 4 ill ( ' , ('osi-arir.'a.Ha, e. panamensis, 
(.'. lIico,ll<'1I8i8, aml e. ela.'~ti('{(. 

The reeeptaclcs are s('ssil,' or Rubsessi le in C. falla,)·, but distinctly 
~ti pitat(', as far as knowlI, ill the other ~l specie;..;. Exc(~pt perhnps in 
(-, fjual tmwl"}isi.v, the ~lipe is not It pedicel in the strict sell SC of the 
\\'ord, but simply the basal attellnation of the body of the l'eceptacle, 
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.s in ~he common fig. It is usually provided at the base with a more 
or less complete involucre of frec or snbeonnate bracts, while the re­
mainder of the onter sU"face of the reeeptncle is covered with Illorl' 
imbricating bracts, which, for convenience sake, we have called 
"scales." On the whol,', braets anel scales hnrclly seem to furnish us 
with any good diagnosticnl characters. 

Of the six rubbe" -producing species of the Isthmus, half (C.lactijflfo, 
r. gllatemalensis, and C. 1J(I1/(fm('nsi.~) h<lye emarg-inate or kidnt·y­
shnped male receptacles, while the remai,,,le,' do not present that 
peculiarity, on account (\ithel' of their irregular shape (0. costa'ricona, 
1/. elastica) or of their lIIoele of dehiscence (C. lIico!lCJl8i8). 

The stamens are inserted on t he inside surinee of both lobes of t.he 
receptarles. Most nuthors ""111 to have adopted the view that they 
al'e distriLllted without uny I't'gllllll' ".T'lng-ement, ilnd that the braet.· 
lets, scales, or lIoral leaflets that accompany them arc all small and 
isolat~d. In fact, the dispo,i tio" of the stamens is dependent on the 
continuous blades 01' lamelh that radiate from the bottom of the 
receptacle and branch alit so as to cover the. increasing stamina} area. 
These blades vary in bre,ulth and in the indentation of the margin 
ll('cording to the specil's, heing, for instance, small and irrcgnlnrIy 
developed in C. guotemalells;s, and rather broad and conspicuously 
lobulate in C. elastica. The stamens urc inserted singly along these 
blades, or in clusters in the axils or at the ends of their ramifica tions. 
The bractlets are \"ery '"11''Iually de"eloped ill the same receptaele, 
many stamens being clestitute of them, others showing several, while 
at times braetlets appear where there are no stamens at all. The 
brnetlel-; al~o seem to vary in size according to the species; tl1ey fife 
few nnd small in e. /([Ua'J.:, e. n-icoyt'llsis, :IntI e. panameHsis, numt:!r­
OilS and almost eXIlUel'ant in ('. elastica. They al'e generally inserted 
at the base of the stamen, l.lUt in the last species the filament is often 
provided with an additional foliaceous, accumbent appendage, at· 
tnched somewhere below the anther. In the same specimens remurk­
able transitions of a regressive nature occur between stamens and 
brattlet". Sometimes the hractlet is reduceel to an awkwardly long, 
cylindrical filament, lm.ling with the rudiments of an anther; in 
other cases the still defective anthers appenr on a foliaceous, bract­
like filument; and beside. these there 1I rc perfee!. 1I nthers borne on a 
flattened, broad filament, etc. All these unomulies hu "c been noticed 
in C. elastica, the other species investigatecl being mostly normal. 

The stamen itself consists of u rounded, III ways smooth filament, 
ending in a c\aviform connective, on both sieles of which are inserted 
the narrow, elongated anther cells. The connectin~ is in n11 t!lSCS 

basi fix and it is evidently u misinterpreted obsen-ution that makes 
Treeul say t.hat the anther is dorsifix or peltate. The variations in 

~1441 0 -VOL 1a. PT 7-10 2 
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the length of the filament, in the angle oetwecn the latter and the 
connective, etc., correspond to stages in tho dl'\"elopment: the normal 
mature stamen is erect, the elt'hisel'nee longitudinal, nnd the pollen 
very minute alll1 without peeuliaritit,s worth mentioning. 

On the whole, as fllI' as is known, these stnlllens are very nniform 
in their size anti uppenl'ance all through the gl'llus. They set'lIl to 
be of smaller dimensions and sparsely hairy on the ('olHwctin' in 
C. fallaJ' ; thl' l'ell ~ ~ w;lIuHy narrow, an~ 1101('(1 as broadt'!' in r. !/lfoh­
malensi8, where also the connectives wer e found to have u papillose 
appearance on Ot1(~ of their fa('e~; a tross sl~dion of the filament of 
C. elastica is elliptic. with tlClltt' edges Hnd the eOIllH .. 'di" es nre here 
bU'/,,,,r than ill the other species, with nalTower cdls; and finnlly, us 
has already been nH:~ntiOlwd~ tht,l'l' ( )C('iil ':-i on tht,sC filnlllcnts, in at 
least onc spl.'Cics, n smllll~ ac('ullIlwnt bl';I( 'j It'I, 

CO."!' LL\J EX T . U , ll .\ U ; I x FI .UH E:-; ( . ~::\" ( ' 1-:. 

The small male l'eeeptadl's i\('('olllpnilyillg- ill pairs till' pistillate 
ones, to which this llalllt' has oeen gi\"L' Il~ han' hl'l'Il :t('('ul'atdy J'PIJl'P­
~l'nted in n ('onsidel'nbl(' IlllInUCl' of dl':lwing-;o; of tIlt' hCl'l,tofOl'P all­
cmbrucing C, elast?:('G, l)('ginning with tlIP plait, ad,lt.'d to ('clTanh's's 
original description nIH1 ending with tilt' figlll'('s ill ,rUI'I.>lIl'g-'s work 
011 rubher plants.a Tre('ul 'l gi\'e:c-; ;,Iso it :roOtI 1'<'1)1'(~(' ntfition of ll. 

complemental inflorescence and may llOt IlIl\'(' known the pl'iuwl'Y 
one. But, strange to say, no botanist :-i('{'IllS to lun-e noticpd the 
variance of this iuflorescence froll! the primary one tip to the tinw of 
!Ir. Cook's invcstigations 011 this subj('·(.' t. In his bldJetin 011 Cnstilla " 
:Ml'. Cook say~ in pnrt: "A pair of mtlch smaller and morc fi~-like 
clusters of male flowt>l's is ofh'n uttadH'tl illlllH'diah' ly IIndel' n ell1st('l' 

• 

of female tlowel's." As fI mutter of f:lct, these elllxiJi;lry male inflOl'-
escences are always present uy the side of t1w f(~lIIalc flowc-rs in eyery 
Central American speei('s alld \'!'I'Y likely :llso in till' ~()llth Anwri('an 
ones, although in'fol"llllltioll OIl t.his poillt is shll lacking', Notwith­
standing thpir I'cdutrd dilll('nsions~ t.hey an' pl'l'fed in c\'el'Y way, 

differing only slightly in shnpe from tilt' primnry infto1'es('(·n('(~s. 

They see·m to be always g"<'minatt', "nel always ('Ia"ate 01' pen,'- ~llUperl~ 

except in C. ladij/u(I , where they are tlal>ellate. In this species 
they also seem to 01'('11 1.1'0<1<.1('1' them ill :lIIy of the rClllllin­
ing ones, but the dehiset.'lwc is fllwllys IBore or les..:; slit-like, 
except in C. c08tarir-aua, where the opening is ronnded, and in C, 
nicoyen8iB, where these receptacles hardly open <It all. There ,celli 
to be specific !litTerenet's in the, length of the stipe. this heing 
,.ery short in O. lactiflllrl and C. costariea"", longer alld 11101'e slen,le!" 

IJW3rhurg. O. TA'~ l,ianles;l C~lout('bou<'. p. !"IS. ( P;lri~,1002.) 

b Ann. Sci, :"\nt. ~('r . 3. "01. 8, pl. r.. (l x-f" . ) 
c Culture (.If C,entml Ameril.'UD rubber trC(', JUl'. <:11,. p. 21, 

• 
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in the other species invE.'stigntt·d in this l'c!;peet. The scales cO\'el'ing 
the outer surface of the receptacle, as well us the basal bracl~, are 
Ill()rl~ or less free, brond, or nCllte, ete., but on the whole tilP,Y do lIot 
s~em to furnish us with any definite character. ~either do the sta­
Ilwns differ in shape, dimensions, or arrangenJt>nt from tl ~ ose in the 
primary inflorescences. 

1', $'r ll.L\ 1'1.: I N FU)lt~::,a: E:-;t:E . 

In nil species of Ca!o)tilla the fl'malc illfl()l't~seenee consists of a cup­
like I'eceptade, more or less open. :I('('ording to the Hl1mber of included 
Howers uud also to the stage l'(~a('heu ill tlwil' dl~velopIllent. The fig­
IIres UIH.! descriptions ,'ury :I('('ording to the pel'iod of the iTl\'cstiga­
tic)Jl, Ilooker givfs vCl'y good figul'es:' and So do 'Vnrhllrg l' nnd 
Cook,e but otlH.'r Huthors, a !'i (.'n'lI Heills h'y ill his plate of C, (fustJ'(I/i.v., 

gi,'c as intlol'l'S('!'lltl's what ltl'l' rcally fl'lIit, receptacles ill a mot'c HI' 
less a<inlll('('d ('olHlitioll. 

The illlbricate scah~s IlI'C in sPvl'ml row~, more 01' les~ free! narrow 
ali(I IItuminutc at fir~t~ but lIslially hroadened, obtnsl', and :,!I'OWIl 

together ill Inter ~tages. En'I'Y \Ipg-rec of transition is obscl'\'ed be· 
hn'cll the 1I1:1I'g'iwil :-;cnlc's 01' hl'ads 11IHI the pcrfed flowers, :-;0 that 
the fil 'St s<-,uJ(·s mllst he ('oll!-iidl'l'cd IlIorphologica Hy as ahol'it'd flowers. 

The dcn~loplll('lIt of thc flm\'('l's takcs place !'i llcces.~i\'ely from tllC 
center to the pl·riplll~ I '.Y) tile filII anthcs is ~ing reached wit.h the 
nppearance of the stigmas. The lIumber of flowers on ea('lIl'ceeptutlc 
is vilriable within cCl'tailJ limits for the sli me species, and the r(~ 

usually remain 011 the out:-:id(' IHlmel'Ol1S UIH.1eve]oped flower h\l(ls that 
UI'tI llOt ~asi]y disting'lli :-;}wd fl'01ll the bl'acts 01' seales. 

The pel'iallth is tuhnlo:-ie unci with thick walls. It is alwl1y~ free 
and nttenunte Ilt til(' tip. ('lItil'l~ 01' ob~IIl'cly lobulate in C. falla.t', ( '. 
lactifluu, C. ('ostal'iNltla~ ,mil f'. }JaI1(11)1.(' IIS;S., IlIld 3 to f)-lohate in C. 
(lU8t1'alis, C, guatcmalcns1:s, C. R'i(;o!l(!JIxi,'1, :lnd (/ . elastir'a.; hairy 
without and within in C. lrrf'fi(lu(J awl f '. ni('o,l/(?llsi'3, but on the outside 
only in the other species. Tn f'. ffust,'afi-; lIud e, fallax these flowers 
are free to the base; they arc slightly C()1ll1Ilt('~ 01' free ill C. [!1((Ji(~ mal­

cII8i8 find {'. panamensis, COllllate £01' about half their lcnhrth in O. 
1Iwoyensis and C. elastica, a",] almost completely concrescent in C. 
(·ostaricana. 

Each flower contains one pistil. The on,,·)" is I-celled and partially 
anherent to the pel'innth. Then' is also ollly olle ontll.', 1lI00't~ 01' h~ss 

lobulate at the lower part and in,,,rk<1 011 II", placenta lIear the top 
of the ovary cell in such a wily thut the fllllic·le is n'r}' dose to the 
micropyle. 
- ,,, --".- - ------- ---

II TI':III!'. Linll. Rnc .. ~'I', :!, "01. ~, pl.!!/, (lS,"i;:i.) 
lJ [A'S 111;11Ih..~ :i (';lOllldIHIII'. P . : IX. 

--- -_ .•. 

e CnltUl'I.' uf Ct'u tl'uJ .\mt'l'h:all I'lIhl..-l' lI't..~·, lu('. cit.. )11. n, 
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The stylc varies in. lCllgth, thidmes~, etc., according' to the species 
thus affording good means of identification. It is long p~ mm. and 
over), slender, and smooth in C. dagllcn8i8 and C. pall(tnzclIsis,' long 
aud ~pal'seIy hairy in C. falla,r: slender. smooth. and about 2 mm.long 
in ('. co .... tariutllu. In C. lactijh,(( it is thiek and :-:hol't (1.;') to 2 nllll.) 
with spint'l;cent bl'istlps at the base only, while in e. [lurttutwlerulis the 
hairs. long-cr and not so stiff, extt'n<I urollml the hase and on one side 
up to the st.igmas. Castillani(:(I!Jcn,.d8 has a n~ry short (1 mm.), 
thick. alHi qllite smooth style, bllt in C. elastica this organ varies in 
length from 0.8 to 1.5 mm., and is also thick and spal'sel,v covered 
with short hairs. The stvle of C. au.trali. is the 1Il0st reduced and is 

• 

also hairy. 
The st igmas are normally two to earh style, IJllt very often three or 

(h'e are fOlllHI in C. e/{Jstir'((, und not sl'ldom three in e. fluatl'TnalulI..is. 
They are short and cushion-shaped in C. ((U.'d}'ari8, rather slender and 
moderately developt'd ill C. da[!ueJlsi8, (/. !alla,r, C. (~mdari('m/([, and 
('. jHlnGlru,tlsis, and Iong-. brond, antl ('onspi(,lIolls]y twisted in the other 
(1entral-~\nH'rican spccics. Tn tlw Y1H'ut.an specimens of (}. g1l-at(~­

malc1I8is they are so prominently long- and otherwise peculiurly 
shupl'd that we arc in doubt a" to whether these specimcn:-; do not 
constitute a separate type. In most of the species the fltigmutic 
surface is IIlort' or l('ss papillose-vel'rul'ulose, but in C. daYlwusi8 the 
papilla" ill:..tead of lwing' covered with a sl1gHry nectar, are provided 
with un indumcnt of long', flap;ellntc hairs. In O. australis this same 
sllrface is u]so hairy, if we Illay judg:e from Hemsley's plate. 

I X FHl'CTESCEXCE. 

Directly aftt'r tIll' pol1inating l)l'OCl'SS is oycr, the perianth usually 
begins to thicken und it tlwn tUI'ns gnHlllally into an orange red pulp. 
As with the growth of the o\'ules, now <,hunged to seeos, more space 
is needed, the l'ecepttl('le increasC's its sllrfuec. all its purts, but mainly 
the outer scales, altering" their origillal siz(', sltapl\ and texture. As 
tlwse changes ure gradulli nfl(l it is oftt'll difTicult to decide whether a 
given receptacle is still un inflorescence or has become an infructes­
~'l'nee, the clWI'Heit'I'S dcri,·ed therefrom are alwuys more or less in­
d"finite and should be used with caution in the identification of the 
several species. 

An exception to the thickening and coalescence of the perianths is 
found in C. falla:i', in which they remain frt'e~ green, and hairy, with 
more or Ips" adherence to the seeds. In the other species the ripe pulp 
is sweetish and cUg'CI']Y fi()I1ght for by eel'tuin birds; in C. uld it is 
even a fann·ite delicacy of the native Indians. In this species the 
whole infructescenec hus a qllite characteristic appearance, being 
globose and entirely covered with scales and containing only 3 to 5 
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nchenes. In C. dag/lcI/Kit; I\ tH1 e. P(flHt1ll.(' I/.'n's the cup-like receptacle 
remains rather de<>p an,l closed, whil" it is '11!ile shallow and open in 
(/. fallam, C. lactifllla , C. c08tm'ieana, (/. [Jllatcmalemis, and C. nieo· 
Y""Si8. The counlerpart of the dosed rec<'ploeles of C. lIlei is found 
in C. elastica., wher(' these organs al'(~ more or l e~s di storted aml l'e­
flexe<.l so ns to emora('(' the twig nn whieh they grow. .As to s ize! they 
are exceptionally lar;.re in thi s last species, as also in ( ', (:m</{1Jicana. 

XO data are avnilnbll' as to the S('eds of C. GIlstralis, e. daguensiR, 
and C. lactijl"a. Oastillu fallam has the smaliest seeds, C. pmlll· 
menRi,fj nnd 0 .117,,; tlie lal':tf'st. ones : thl',v :ll'{' t'ollndi~h and also smal] in 
G. nir;oyensi.'5, ovoi d-elongate and l'atiwI' large in {', ulei, distinctly 
ovoid in the rernnillill~ species. Tn a11 ('ases they art' mon' OJ' less 

• • 
flattened by being p .. e~~tl one ll~aillst :motilel'. Tht'intcgllmentscon­
s isto of a white, translu('t' T1t t~Bta. ('oytll'illg' n brownish 01' purpli sh 
arill"s. There is no allJllmen and the cotyledons are large. 

PRELIMINARY SURVEY OF SPECIES. 

The writer does not make any claims to finalty in the statns here 
assigneu to the form s (]pscl'iuru, As the fl'uit of his own experi{'I}('l~ 

in the field , " 'pplelllentcd by tl", ohst' rratiolls kindly slIppli.,d by his 
fellow -wol'kf:'J',";, ~less l's. O. F, {'ook Hud U. X, ('olliHs, ll lill of hi s 
enl'efnl stlldy of n large amount of W (I ]] PI'('scl'\'cll muterinl s, he haR 
been able to satisfy himself that 11I0St if lIot "II of t.hese forms offer 
constant chur'nclel's to be fOllnd in all s)x·{.' inu .. ·lI s PI'()('(·(·.)ing from a. 
certain area and to be e"sily recognized uy Hny skill"d botanist. At 
the snll1 C time it 11I11 st lw bonw ill mind thnt. owing to til(' IIniformity 
in t.he genel'al aspect of t.he l'epl't'!'iPll tntin's of tlle genus. it l'l'alJy 
needs nn ('xl'l'eist'd l'ye to Jistill~lIi ~1i thl'lIl Oti s ig-hL )'li ("I'OS('opi~ 

examinution of eotnplete spec imens, iuclmling bl'unchlets with lea\'{~s 
und tel"luinal buds. dllsters of botll mnle and fe-mule inf1orc~eell('es, find 
ripe fl'ui t~, is neces& .. ry to imml'E." correct identifi('ation. 

The ten forms here deseribed ha" e not. proll. bly, the same tax· 
anomie "nine: the d istincti n :1 e ilHrud.el'H IlHl'y Pl"O\'C marc pronounced 
and wrighty in SOllie, and not so shnrply defined or of Ie", signifi. 
rance in others. To the fom,er a definite specific staills will be read· 
ily conceded, while the latter may rema in in abeyance or be reduced 
to the runk of subspecies or even of mere forms. X t'itllC' r h:n'e we 
necessarily recorded the whole number of specific l'('I)J'ctit' ntntin~s of 
the genus ; we know almost nothing of Sc,"cl'al of the rubber' pruducing 
trees of South America, especially of those of I::cuador , Venezuela, 
and Colombia, and it is eYen probnbk that ('a.,tilla cl((8ti('a may not 
be the only form peculiar to Central Mexico. The prest'"t attempt al. 
a monogl"aph of the I!enlls d oes not. tlwrefore, pretend to he either 
complete or final. Among the species the status of which can not be 
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disputed we han' Ca.,tilla ulei, r'. lalia.l', and C. aastl'uli,,: that is to 
say, the known forms of the strietly South American group, with the 
lea H'.!; more 01' less 1"01111<1(,,1 n t the bftSl>. 

('a. ,til/It '/lId is lIot yet well known, but its fruits pre.",ut , uch well 
defined pe"uliarities us to segregate it wid"ly from all other studied 
species. Each receptncle euntuins only a to r. elongatl· Butlets SI11'­
l'olllHl t,d hya soft pulp: tilt.' ICl\\' l':-] nl~o nppt.'ul' to 1)(' smalll'l' than in 
:lIly otlll'l' spe<'-ies. 

Castilla lalla" is another vcry aberrant type on account of if" dry 
fl'llit s l'oJllph·tt·ly det.adu.'d frolll Pilch otlH'l'. liS lI)'l' the femal e 11m\"('l's. 
The leaves are almost glabrous and shiny abow, Ilnd covered heneath 
with ypry short, :-ioft hail':';. 

t'astilll.l rtlf . .;;tl'aii ... olfers a uniqu(', chfll'Uctrl' in the shape of its style 
:11,,1 s tigmas. The<;e latter 11.l'C short and broad anll (·ompldl'ly 
exscl·u·d. The female Ilow"r8 ,,'em also to be iI''", to the bas(', with 
all 1II'l'l'olail' periallth. Thi~ t.ypl~ i:-; vcry illllwrfedly kllo\YIJ, out its 
lo('ali7.ation at the so uthern c:xtl'cmity of the generic urea make:"; it 
'Illitl' l))'ol>,,]'le (h"t it is a \\'ell ,It-fined spe<'i,'s. 

W,' roulc! inclllde among those strongly intli,·iduali7.e<1 tyr~s my 
( '(f.';f 'il/" dafI1u'lIsi'J, but I :.;lIa11 refrnin frolll doing so at pn'sl'nt on 
n('(,Ollllt of its possibh~ i<lcntity with the J)l'('('ed in~ spe('.ies. The only 
ouyious dili'el'(>II(,(' lwtween the two consists ill tilt' shape of the style 
and stitrlll:l S. and tlu.' ehul'ad.t'1' of these Ol':.!lIliS li S (l<.·s(Tilwd uy I1rlHs· 
ley is:-;o nllw!. Otlt of the IIsual lilw that 1 lUll ('ompelled to slisiwet an 
errol' of oi>S(-','vutioll or n ('aslI:11 anotllnly in the specimens investigat('d 
at K(~w. 

The C'tmtral America n forllls h .. ve large leuves, distinctly cordate 
nt tilt' hast', :IIHl 'hey nrc so IIniform in tlwir :,!l'l)cl'al aspect that lip to 
the pl'eSt'Ht, they have been ('onsi<iN't!<1 flS 1111 hc.'lon~ing to on(' sp('('ie~. 
( ' radi/{n (:/asti('((. OUSl'l'\'ation. h()WeH~I'l ha ~ show ll that tlw floral 
parts, :1:-0 w('l1 as till' fl'uit<':l pl'('~('llt c:onstant and definite difl'c.'l'l' Ill'ps. 

In n first sllhdi\'i~ion. in(,luding {'mdilla Z([('[ip"a 1\1)(1 O. (·():~tflri(·(J1/{f. 
the primary 111:11,-, iHtlol'l's('l>n{'c~ an' Itlwnys hOI'II(, oil \"('I'Y ~hol't and 
thit·1\. p<,dlllldt·s (pIs, 2'7, ~1), This <"llill'adt" ', which we know to 
l){' I'pnlly constant in both sPC('if.'Sl i~ in it .-.;(·lf 'Illit e sl1ffi('i('nt to S('g'I'C­
gate them fl'OIll till' forllls of the ]'('mnining- g-I'OIlP in which till' SB1I1(, 
:-;tipes nl"e l'Piatin'ly Jong alld sIt'udl'l' (pI. :rj). On the otlH'1' haJld~ 
thp-l'e cnn he 110 clollitt llS to the characters that distinguish r. l(lf'tijfllu 
from U. (:()xtari('Il 1111. TIH~ ('om plc.'mc.'lIt ill i nih H'I,':-'( 'C.'IWPS a n' II n I i kt· j the 
style is shot't, thi('k~ flllll hristly. with l()ll:.rstig-llln~ in tlw fornwr, while 
the sflme Ol'g-an is long. smooth, Htlll with tOlIg-tll'-like~ r('(hlC'Nl sti~lllilS 
ill tIll' luttf'r. In the first, flll'thl'l\ the chupes nre lIot ('omph·(t·l.v fll~c.'d 
tog-pUWI' ill the pilIp. as tht,y ure ill the latter, and the 1lI1111bcr of 
seed!'> ill each I'L"Ccptaclc is less. 

, 
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The 8,'colld subdivision of the Central America n group is the more 
perplexing Olle, first , on acconnt of the scarcity in some cases of good 
material for their stndy; sl'Cond, because of my not having had any 
opportunity to in\'c:-;tigate standing specimens of C. elastica and U. 
pa,uL7Ju' I1si.,,. and la stly, owing to the fact that imperfect materials 
have been collected in the tenitory covered by C. elastica, C. lactiflua, 
and e. g'llatcmalcn8i8, which either !Jelong to another as yet unde­
scrilx~(l form or else app(~ ill' as COlllH.'cting link!!; between the above 
types, cOllsidered hen' as sp"'ilienlly distinct. It is not unlikely, 
t.herefore, that fn!'tlll'r l'l'sc" rches may modify the present arrange­
ment of this group. 

:l\:Ienn\\'hi]('~ ( ', r/'Uaft;m{J7cn .. ~ ;.~ appears. os a ;roo(l t.ype, standing apart 
from tlu.' tlll't'e J,(! Hlainin~ sI><'cies, O. pana-menRis, O. nicoyensis, and 
the original type of C(,l'\ 'allt es~ 011 account. of its unusually long­
stipitate m.alp inflorescen(,es, Illlite(l in clusters of from (j to 8. The 
similarity of t.he style's Illay I"ad one to ron found this species with r . 
e lOJl[;(, ((, boot if the SIIHI II s tipules of the InUer llnd its enormous fruit­
ing receptades. ,listorlP,1 so as to embrace the twig on which they are 
borne and containing: se](lom l(~ss than 3;') seeds, llre compared with the 
same orgllTlS in f', rt,wfarwlul.';;s, the possibility of a specific commu­
nity between them beemncs vel'.\' snl:111. The same disparity separates 
fl prion: e, t'/{udi('(t fl'om the two soutlwl'nmost Central American spe-

, cies, e, l1icoyenJdR and C. pan. a1Ju.~u8i8~ nnd these in turn differ from 
each othel" by their styles, thei,' hllits. and se\,"I':I1 pecnliarities of the 
male inflorescences. 

SYSTEMATIC TREATMENT. 

REVISION OF GENERIC CHARACl'ERS . 

• 

Castilla Cen'uutcs, G:H'eln til' LitC'r<ltura ti p. :'\[exic(), ~ttppl. .luly 2. 1794. 
Oastella II J. L, 1\1." 10('. dt. 
Ctlxti1l1m anct.a 

Flowers mmHp.cioHS. fhil'I;:!,," :-:d In din·r!" ... I~· )':hnllN1. uuise-xun. infJor~nc~s, 
r.ow~l'cd Ol1 t ~ hle with illlhrh'Hl e hrllctK j\f l\ I ~ l'ereptnclcs of two kind!':, the 
primary OlleR in OIlC to )':eHH'al p:l il' f.! or sollle tilllf'H absen t , more or l efl,~ fl;lbelillte 
or (,olllpl'e~RPtl :lIltl hy tllelll)':~I\'c~ In the n,.;i h.; of le:I\'~S or on defolia te nod eB, 
tbe ('(mwh'IlIPlltnl ones joj lllallt ~ r, clnyatc or Oabellnte always nccolllll<lIIxing 
tlle femal~ inflorcscence. P4~ria lltb 110lH', ~tl1.lIlellS nnmerons, irregularly seat­
terca ;lionA' 1ll1111CI'Otl S multiform hl'nctIets ; filf1Jnf'nt~ iltHl nntherH erect, the 
Jatter ovate, 2-celled. the cells nttnchl.'(l later l.l lly on a broad conucctlve and open­
ing longitudinally. GynfeCiUlD (,llth'ely wanting. Femnle receptnc les more or 
less Oattcned ur cupulifol'm. Peri:mth ureeoJnte, briefly 3 to G-Jobate, the lobules 
thick. closely contiguous. O"ur;\' inclosed, ndnatc to the pel'iauth; s tyle short. 
the stiglllUtiC branches normul1y 2, sometimes 2 to U, exserted. filiform or Ianceo­
lute, papillose, spreadIng; ovule nnntropollR, pendent frOll) the apex of the ovular 

- -- ---- ------
a i\'arue first uS('d ill '1'l'llCts Rt~lath'c to Bottmy, London , 18{m. 
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C8\'ity. Storninoocs nOIl{'. Frut'tifCl'o11f; perinnths cnlnrged, dry til' "<."Shy. 
more or less Ildbel'lllj! to the l'eceptll(~ le lind to eacb other and inclosing til(' 
rounded nutlets (ut l1enes); periClll'JI crnstuC'colls. Seed pendulous; epi sperm 
membrn nous. brownish: nlhllmell 1I01lC ; cotl' ledolls thick :llld fleshy. simlla r In 
size and sh:IIlC. til t" I"lltticle SllW!! :n \(1 ~lIpel'ior. 

LaticIferolls trees. Leaves altcl"lL:lte, short-Jletlolate. oftell lurge, entire or 
millutl)ly <lcuticllln teo ))Pllllin Cl'H" \ 1t'ci (lIl()U~; 8tipulcs flHlpic, intrn)lf't lolnr, 
("aducolllot. C(lnnnte illio tbe fol'lU of H "'hell. 

8pe('ie~ ubout 10. following tht> fou t of the 1I1011utuins of the western sIde of 
AUleri(:a trom :\Iex1co to Peru aUll Bolida. 

DESCRIPTION OF SPECIES. 

L('an~N sut..emlll'ginnte, rounded, or ~lIh:leute :It linse, 
Hect'ptneie!'l O\'uid; fruit s 3 to fi in ('Hell reet~ lllnel(.! ____ 1, C. uld. 
Hel·ejJtl.lcles tlnttelled: fruits more than 5 In cneh rt'-

CClltucle. 
Fruits tr~ to the basc, grf;'('UiRlt find III'Y :Jt. 

lIlH t lll'ity ___________ __ _______________ _ _ _ _ . 2, C. la Ua,T. 

Fruits more or It'80~ C(l.lil'8ccnt. the 11t'I'il-arJl at. 
matnrily :tn orange rl'(I , fo;n('cuh.'nt 1111111, 

Styh~ nil'.\' sl1ort: jo;tiglllHS t:uRhioll ·shalletL ____ i:. C. uliRtraliH. 
Style hlll~ and ~lt'I\(ItH': 8tiglUa~ clollgllh', 

more Ill' less twistC(L ____ ____________ _ 

J.can~s t'or(1:"IIe 01' (hot'llly eUlilrgiuah' oIL h:l~', 

1'l'iUIII I"Y Rtmuinnte illfh))'cs('ell('l~ :;.hol't-stlpltate (stipe 
lIot O\'cr 1 ('Ill. IOIlJ,t) , 

()nllpleuwut!ll malt! illtlorcsccl)~ Haoollate. OI)('U-
ing in fI lOll/-! sli t, ~tylc short. thiek, nnll 
hllll·,\"·spilll·~t:l' lll: :4til!:lllll~ IOIl~ alHI twi:4tecL r., C. ftlr!ijfua. 

Complemeulnl male InJ101'l'S(~t! Il('e ela\'lltc. wllh n 
~nll'J1, rnumled ollcnill:;:, Styli- 1(111:;:, !-'h'Ihh'I', 
and ~mooth; liitil-("llln!o; ~lJOl't. tint, anel Jlllhl'R' 

• cen t __________________ • __ ___ ____ __ _ _ _ _ _ _ _ G, ('. rt"J,(;luri('ft 11/1. 

Prilllf1I'y stamlllate intl()1'csl'I'ul'c Il)ug-stipltHle (sllpe 
over 1 em. long). 

)Iale reee)ltacies ill rl llstf'rS nf G to S: ~n('h O]leu­
iIlg hrontIly lIy l\ Rlit: ~tiJ1CS lOltf,:' and ~lcll-

. d cI' ; s tyle :..tlll'-llalry nt has" ____ __ ______ __ 7. C. Ollalnnulen,>tj~, 

Male r{'('(.opt' lt'ies ill CltlRtCI'S o r 4. 
Style long. fo;1l'IIdel', and smooth: stigmns 

I'n.till'r SUl.IIJ, ~(nh' reeel lfnl' h's regu· 
lnrly f1nbt.,lIatt· ________ . __ __ ______ _____ S, ('.!I'''Wmelviik. 

Style ~hol't and thick. wilh lar~e StiglllltR. 
Lubes of mnle I'l'l~l' pt:ll'Jl.'S 1'l'lIexecl 01' 
distorted lit tim tillll' of tlowt'l'in:;:, 

Lohes uf the male J'N'eptllcl('s openinJ.(" to 
a fillt diRk: lnt('l'staminnte hra ct· 
1('18 \'('1')' fC'w. ~t.rle j!lahr()n~ __ __ . 9, C. ·'liCOll(,1I8i.'~. 

l.obC'S of the male rt,'t'Cl.tac1e distort ed ­
I'e-fl exed; illt('t'!'; tl\llliuat l~ brnct lc ts 

numcrous. Style sp:lI'~ly hniry: 
fruitlug rcc(>llto.cles ,'el'Y Inrgl' ____ .lO, C, daslica, 

• 
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1. Castilla ulei WUl'hnrg, Bot .• Jahl'll. EngleI' 35: m'j·!, ]!)O:l. PLATE 22. 
A tree 20 to 40 meters high. with lung. :;;preadillg. Ruperficial roots. Twi~s 

tel'ete, :{ to 4 Dill!. III diallH-'tet', at first ul'llsl'ly hairy, fel'l'uginoRc-tomcntose, 
later sparsely coYer!?t! with HII)lI't'ssl'tl, stilT hail's; blnk hrowllil'h. 

Petioles short (!I.f". ('Ill.), slender lllUllwil'Y. Lt-nf blades oblong'. ]2 to 2-! CIll. 
]Ollj.{, 4 to {.i ('Ill. broad, rounded or S\lbtr\lB~"te Hilil slightly ohliqlll' flt hftsc, 
briefly acuminate 01' ilpicnlute lit tip, 11('118(-1,\' Yillost'-fel'l'llgilHls{' wlt('l1 ;\'01111.Ir. 
then hisllid·glabl'escellt llho\'e. pall' lIlItl tOllu-'ntoHP hellt':.lth; mar.dn sllhcnlirc. 
minutely setose-denticulate. Stipules eadu{'olls. large, spathiful'lll. i:lIlceolate, 
villose-ferruginose, tlwir annular sears 4 ('Ill, long and lelU. iJronti. 

Inflorescences lIot known. 
If'l'uit receptacles solitary in folinte- or dpfoliatt' axil:.:, almost :.:('~~ih', glohosp 

find slightly flnitelH'tl at h:IRe. 2 ('Ill, lOll/.(' awl 2,r; ('Ill. in tliulllPh'r witE'JI dry, bllt 
larger in the fresh ('on<iitioll, ('o\"('I'('ll ont;;:.itlc to Ow apex with illlhl'it'ate bracts 
(scales), 3 to 5-seedeu. SCl'tis oblong ,yitll tlIrcc flutteued sides, 1:? 1H1ll. long. 

G mIll. in dinnwtt'l', Surl'OllUlletl hy a soft pilIp: t(>~4a n~l'y thin: e!Hlol'pl'!'1ll want· 
ing; cotyledolls thick (a('('onlillg to \\"lll'hnrg mal ne, loc, cit.). 

BRAZIL: l\Iarul'Y, September lS.l!}O'J, {)lc G:JGU; Belem. JUl'U:l :\Iiry, OC'tober. 
If)()(), Cic 5000. 

This species is distinctly l~hnractl"l'i~et1 by its rem:ll'kable fruits. whit'h llre 
suid to be edible when in fr('sh ('OIHlitioll. The INln'R nre small!'!' Ol:ln in :Illy 
other species of the genus and th(' S('('118 proportiollately IOIlJ.,tel'. 

EXPLAX,\TIOX OF PI..\TP. ::!2.-.\, brauehl\,j wilh fpllIalp 110\\"('1': B. fruil; l' and I). ('J'os;';­
sections or fruIt; E, seed, A, one-hulf nal\ll'al siz('; H·E, natlll'nl si:7.p. 

2. Castilla fallax Cooh:, Science II. :-;('1'. 18: -l:1:-.:. 1 !lo:;. 
I'1.ATE 2:t FrG11Ju,:~ -lii, -In. 

Castillon till/if I1em~1. Hook. 1('011. 1'1. IV, 7: 1)1. 2(i!j/, /. J-"{ U. 8-/.1 ('X(-I.) 

1900, in part. 

A Illedium-~ized tree. Floriferolls hr::llt'hll'ls thit-k. tilled with a whiti:-h pith. 
t'H\'ered out~ide with a dense growth of stiff, :ql!lI't'S:-l'(} 11airs. IlIh'l'llodps :-{,r; 

t f) '" em. long. 
V~tlyes ruther Jarge and coaJ's('. l'elioh's thil'i~, 1.:i to :2 ('Ill. Ion!.!") ilairy, ~lll­

('ute. Lenf hhHle:-; ao to 40 ('Ill. IOIl~, 10 to 1;) ('HI. hl'O:1(1, oblong 0)' i:ln('('olate­
oblong, rounded or suhacute HI linse, :1(·lIwillnl('. (}('PII gl'pen, 

rough :md Ill'O\'ided wil11 seanty a]lllre~Re-d hairH nhon~, 

puler and coYere(1 wil11 a Rlwrt. HJlPl'('sSCtl pnlleHt'('llce 
beneath; Dlidrib Hnd 11rimtll',Y H'ius W'l'~" }ll'omilH'ut: margin 
of young Jeaycs minutely dentaf<>, hilt h(,(,OlUitlJ,!' ('nlire with 
maturity. Stipulcs caducous, rHti}!'r ~hort (-4- til ii ('m.), 
llHll'ked with witle'flIJaccd, longit1ldinal rihfl. SUlIll/th lllUl 
hairy out~id(', gllllJl'OllR and JHlrpJish within. 

Hcceptacles of the Ill'imary ~talHiHatt· inflor('s('(,ll('(' flcsRile 
or subsessile, single or in lmil's ill the axils of Jean's. small 

FIll. 4.'.-:'olule In· 
fl()]'1'~('en('(> of 

Caslifl!! talla:r. 

0.5 to 2 CIll. Ilenlss). flHbel1:1te :IIltl opening h .... a long, !kah' :t. 
arcuate slit. Outer scales slllall (l.ii II I lll. lcmg, 'I.G to 
:2 mm. broad), scarcely ('oncres('('nt. hail'Y olltsidp. Int(,l'~talllinfltt> hl':lcts few, 
slllulI, triangular, suhciliate. ~t.alllelis 1 to 1.:; 1Il1ll. loug; filament short; con· 
IIpdive Yery thick, ,yith a few AtitT hull'S un the llIediall lilll'; antllCL' ('ells i-l1l1f111. 
glabrom .. 

8eeondary staminate infiorcS{'cnee wllntinl!' 011 SPt'('iIllCHH cXHmill(,(l. 
Heceptat'!es of the Jlistillnte lntllJl'('S('PIH'(' solilary, st'ssill', I'nllwl' Rlllal!. 

Scales free, broadly oV:lte-trinnguIHl', Heuminate, ~ill,y outsi(lt~. Rmoolh inside. 
Flowers fl'ee to Ule uase. Peri:lIlth thiel;:. :lbout ,1 lULU, loug, dt'llsely 8m:,)' out-
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~Ide HIlll on the lI]lpel' Iml'! of t11(' in~idl', dh'idetl at tlie tip into'" 01' 5 ronnded 
lobules. Onny O\'ah'. olLl)' partly lHlheriug' to tlli' pel'illllth; ovule and style 
ill:-lerted Internlly. Style a to 3.ri 111111. IOIlg". slender, spursely hairy; stigmaR 
l'allwl' :-;hol't. 1wi:-4t'tl. 

Heceptades of the iufrudc8(,l'lIee H'l'y I"hallow, Adlellin not fleshy nor COll­
thll'llt, puhescent, eHl'inatt' on lh(' HntUI'(, of Ul{' lohes of th(~ pl'l'illllth. Seeds 
81ll1l1l (about S III Ill. lOll/!,". H Hlill. in tlialllt'tel'). (lyutt·, :-;lightly C011l111'(,88(,(1. 

(:08'1''\ HICA: Quebrada lit, l'otrL'l'O (;1':111(\(', IIPar ')Y'rralm, IHqufs Valley, at 
nil nltitnde of lfM Jllcters, ')illie/', liOWPI'K HIHl fruiL :\Iul'dl lS, lS!)S (Illstitnto 
rfs.-gpo/!,". Costa Hiea lin, 12tliiJ). 

EXI'I •. \:'C\TIO:-' O~· Pl,,\'n; :!::,~fI, I), portions o( 1I hraneil hC'arinJ..!: mall, inflorescences; c, 
pip(,!, of hal'l, (1'0111 tht' sa Ill!' 10 Khow IIH' sll'i!.:(ls(' l\!lil's; d, ('alyptl':lI(' hml't lor 1Ira('IO::I 
which I"hh'ld~ tlH' I11l1le inflort'I""I'IH'I': /', f;1'('!iOll of n YOl1l1:!; mult' Inllor('scl'IH'('; I, 1111 
invohwl'al >wah' ; ,fI, bractC'ol('s Iwl \\"(,"11 lilt' 1]l:ll,' t10\\'l'I'f;: ", 11 mal!- IIU\H'r ; i, infl'uetesccncc 
SN'n (1'0111 1ll'low; j, thl' sanJ(' from allll\'('; 10. 1/ f;p('1 j,m t hrol1gh a portion of til!' NUmf', 
Nhowillg' that. til!' ('arpels ipif.;tilsl al'(' ('olllpkiply illlllll'l'f;l'd: I, U sin;.dl' pistil (fruill; 
til, SI't'ds of tlllTl'rent shaw's; 1/, emhrro: 0, IlOl'l JOIl of onl' ('otyledon and axis, Hedu('ed 
one, half (rom i1ouk('\"s leolll'S, loc, cit., i'l, :.:n::., III tlH' ol'iJ,!;inal all till' ti;":UI'Pf; nw\'(' 
(II' I,'s!>; enlurg'ed ,'x{,l'pt fI, II, I, 0, TIJ(' f'X[liRnatiolis aI',' liS in IIemslf'r; for ('xeinsions I"l'e 
oliservutions imllll'diat.'ly \H'I,.\\', 

b 
a ( d 

F,,;, 4r,,~J"10l'a\ dl'lail>l M ('t/,~Iill" {(jllt/r, II, (':11),IIII'nll' hl'llet pro\I'('\ln;,: till' malt' 1n-
1I01't'SCI'U('I'; II, i'ol'lm; or I"I;Ullpn~; e, (('lim\(> II OWl'\' ; d, infl'lldl'f;I'I'lIl'l', fI, ,\ft,,\, 1I('lI\l"ley; 
II, after \YariJurg', !I, II, ~atlll'al SIZI'; fI, f', ~,'nh' ::, 

.\ccording: to oh:-:en'lItiofll" made IJ.\' llll' ntHl puhlislU'd in lDOa,1I the lea yes of 
8{'{'{lIings haH-' remote llllll'ginal teeth that I'oon di~IPllear, eXl'ept at the hase 
of the blade. On dried sw'l'imens ft'OI11 matUl'l' tn't'S uo sueh detail is notice­
nhle, w11il'h sllows thnt tlte teeth are I'l'lIl1y tufls of hail'S, .\llotiH'1' inten'sting 
f('atul'e, brought to light hy ::\11'. Ilemslpy. is the cnlyptra·like hrnct that coYers 
the mllie floral hlltls, (Fig, ,:Hi, a,) In plat(' ::!(j;'i1 of lIoo1,fl"s It'ollt's. nh'{"IlI.\' 
l'('fpl'l'e<1 to, we lJaY(' ex(,pll(,llt I'Ppl'f'KPntntiulls of pnl'ls of (', ff/lff/,r in t11e <h'aw­
ing of thp I('uf mul in tiJ,{lIl'l'S 1 to 7, Figul'(' S shows the llnthLTs aslmil',Y, which 
is not the ('list' with this sjll'des, lIlul til(' staut('l\s 111'(' not l't'glliarly geminnte, 
'l'hp drawings of fruits (tiJ,{1Il'('S n 111 11) do lIol Ilt'long to (', falll/,r, but lIlOre 
liI;:ply to C, f]l(ftf('Jllf/1ewd,'1, Fi,~nl'e 12 C,lIl har(liy 1'('fer to 1I ('It:-:tilla, unlt'ss it 
relll'eSents, \ltl.;il'l\(l of H piHtll, a e!o:-:i'41 ft'ltlalp llo\\,pr, Of lh!1ll'Ps li~ tn 1:1 it ItHl\' 

, . 
IH" saill that th('y lIpply to ,lilY of til .. slllall-!;;(,p(]cti forllls of the genus, 

As to tbe further distribution of C, falla.r. w{' are reduced to oral in(ol'~ 

ItlHtion, not nlwll,\'s fl'olH n'l'y I'pliahle HOllt'('{,H, l'l'r:-:oually, tbe writer bns met 
the tree nil o\,pr tile niqufs Hllsin, at nltitudeH not execedillg' GOO meters, and 
nlso near the mouth of the ~H"egl'(~ Hi,,!'I'. lind nlollg the Coto lli\'cr in the 

a Boletitl upl lllstit uto 1'i:-:ko-g('ogl'ilfico, \'01. a, II, 1~) (1I)Oa). 
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Golfo de 0&'1 tll stl'ld : it waH flilltltl olily Ollt'l ' , hIlWl'\'(,I', In eondition to be co)· 
le<'tt.l(l. According to TC'rralJa II1tll:lllK ns('(1 to tl"aYeling between their village 
.llld "add in the Hp]Jllhlk of 1';ullllll:l, there ,\I'" RC\'('l'al imllrl(luais or groves 
"f lilt, :':11111.' :-:1H.'t' ]t'S aluug' tht· 1II1I11--P:\lh 1H.' lm:'('1I Hio Chiriqui Viejo mul the 

IlIcntiullcd town of David. '1'114':-:1' ItH-alili,' l' , a:-: Wt ' ll :IS tllo~ wh<'I'e SII('('illlt'lI~ 

lIt the tI't't' h:l\"i~ I.Pt'n ('OJII·(>h~1. nrp tl!l tilt, )':It ' [rk :-:itle of Cellil'al America. A 
I"I'en(-hmHn who IHIIl ~pent St-'n~l'n l )"1':lI'S in :11111 ~Ihollt HlueUellls. in Xic'Ill"ft/-tllll. 
:lud WhOlU the writer IlWt. ill 1'01't Limon ill 1!IU~. illfol'llleli 11illl thnt the" hllle 
Illacho:' callt 'd :li:-:o ., huh.o ('OIOf"Hdo ~' III' ,. /!,utta-p('I'('h:l " by t1w 1l:1tl\-e Spanial'd ~ 

HIII1 " tunll" hy tll(' J\lf~lnitn IlIdl:\1l !'t. i s rallu~r ('UnUIIU)) 011 th~ Atlantic ( -0:1:-:' 

IIf :'\!t-lIr:t;.:tHl _ 'l'ltl$ ~('llI S III hI' ('Ulllil' IIII.'t1 b~' Kuscltny. TII(.'I'c :Irc also iudi· 
{'a tions, coll(">Ctpd ill (:llOllpllI n! Ol, nr tilt' Pl 'PSPllt'l! uf ~1i('11 a tl't..'e in C'nstel'll 

!-;p:lIl!sh 1l0!uluraf;; but, ill the ,,11:-:('11('(' of 1li'l'hl1rllllH spl.>dmens. It if; not (lOs­
~ihh~ to llel'illt~ wlu·~thel' the 1:1!:'t -Ul('111 iOl\('1I ItHln l'pf('l' to (.', jallax. or to the 

('I1IJ.l'lHlltic U. flllW of Hl'iti!'th lIo11timas. Tile (llll,\' Ikftnite l'ilflracter heard or 
i:-l Ihe :J1J8eIl('C from the Inlt·x uf JlH'rdl:llltnule I'lIlJher, 

Tl.ti ~ sl)('(' j(,;'o; anti lilt! 1111111 Hf 1~l'lrish lIululllnls :ln~ dist inJ,::uished from the 
nlhl' !' CPlIfrnl .-\1l\('!' i('Hn spPI'if'S of tlw ~('lI1IS hy tlw H'ry important fflct thnt 

tll f' lI fln I/ot 1'/"111/1/('1' ('(JIIIIII( ' I'f 'ifl/ rIlIJIII' /', 'I'11 (~ milk con~nlflte!'t 111 a hurd, ~tiCIQ" 
nll(>ln~(ic mal's. PI'l'olH'ol1slr ('alll'l! .. gntta-pcr<:lia ,. h,\' the llHtI\'CS, the prlcc 
o( ",hid. i~ ::Of) low 1I~ to 1't'I](II 'I' its ('oll('('tion 11II]wof1tuhle. It i~ thereforc 0( 

IIrJ.{cnt nf'('~ ::; it-" tu IHlhli s h lIt'C 'U),HtC IHUl tld:lih~ l d~'riJl1iollf; tit th('8C lI~ch~~ 
~I~i('~. AA :IS fl) fl\,uicl till' mi :-:III I,(' IIf 1'J:1I11i1l~ elr dislrihutinl! tli{'ir sef't.1~ for 
:i~l'lclllf nl'al 1)1I1'I I()"'I' ~, rllf()l'tI11Hl\"('I~', 11OW(>\"l' l' , the :111elllllts lllthcl'to nmde lit 
fnl'llltlllllill~ th,.lr (lil'till('{h'c ("h :ll'll l'\t,J's 11<1\"1' ollly rl'suitcd in confn~loll, 
A~ flll' hat.'li :1~ ]SS:~, f-lil' IMltll'! :\1OI'1'is I1II 'nlhlll('(1 ., tlllln" in his book 011 

nl'Itl sh I1()JHll1l' <l S, hllll00k('C1 11] 11 111 it:ls III(' III(';!! llnUI(' of tlw Irue rubber tl'l'<' . 

?\e\' ('rth('l(':,:~, hi ~ d('iWriptiull tlf tlu' (mit i ~ 111011'\' ~11:"::J!('~ti\'e of C, /alltu tlmn of 
tlif' :\lex i(';111 {', dll ." I;"tI: .. The fruit. lit a 1II'('\\'lIish /-t l ·t'ell (. .. )11)1' whf'1l ril'K', llit ~ 

\'(' I'r 1111J('h tIlt' llPP('lI l':IIl('1' Of:l ('n~]!h(,IT"" 11;1111'111'11 or depr(>ss('t1. nhout nil inc'it 
In llialll(-'tPl', th e 1111111('1'011:-> sl~('Ils IlI'illg IllllSSI'd 10}.:'(,tll('l" 1lI111 elJelOl:l/;'11 in l,ullery 

l';l psules, ('o\"el'~1 with a Ill'own 10111('11111111," It This f1ccount. 110('~ Hot cont;lin 

nn~' nll\l~ioll to t!1I~ 1'1-'1.1 pilIp 111HI l' hHI',u,tt'l'i7.NJ t1w frllit of the true C, cla,itiNI. 

find seclll~ 10 point to the IIrl'St'I)(:(, in Bl'ili",h I10UdllfHS of a species the nutltlts 
or which aI'/;' frt ..... 111HI til',\'. At the :-;:lIl1e time, it i f; li llown froll' other soureN ' 
thnt tIle nalllf' "lllIln" npplit's tn :I SII('Ci('s thnt 11()('~ not produce rubber, ~11l(1 IR 

th(>refol'P l1i~tllld from (', dll ,'1fil'(1. 

Sir Joseph D. Hooker dr.e~ lint mention 'Morrls'~ work In the memoIr he 
1II'('selltt'd ill 1 ........ :; t il til(' Liull(';1l1 :O-;clf'i<'fr (Ill" (':lstillon ('iaM\('a nlHI ~ome flliled 

plants," In ]Jookt'r's papl'r i s fU1JI141 a shurt 41t'S<:I'\lltion of fl'l1it~ I1S"'t1IIH~l to 
\)(>11)11;': 10 the tlll l u lIt nl'ili~h IlillUlttnl s, illnsll,lh"l hy 3 IlrnwinJ!~; II l!lIt lIeillwf 
the 1le:'l('l'iJllioll 1\0}, the tiJ.("\1I'('~ Ilf IIIt 'st~ fruits lutlll'nte all~' r(>lntloll to C. jaHax, 
~ol11e of the f,'ults nsel'il)C'l:l on tht! !'tnlllC' pll1 te to C, da,'1fir-n (ftl!fo!, ]-6) appear 
(~ \'en more simll:lr to tho~e of the fol'lllf'l' f.;]ll~{'h~~ than 1ho~c that rcpre~ent the 
tnl1l1, and tht-'r:e !lellI' a stl'ikill~ 1'(>~ c'lIlhllll1('(' jo (', /'fjNfari('ulI(/. , 

Writing in l~!)S.c :'Ill', Hell1~le,\' I'f''(.'tifi(l ~ the ('('rot nf )Iul'l'i!'l In nllillyln~ thc 
name •• tnnu t' to C. ria'llit'll. lH' ('f!ptill/-t Hook('I" s statement of the existence tn 
British Hondurfls of il Rl.>('n1ul ~pec'I(,R of Ca~tlllu, As a furtbar Ilroof. he men­
t1onf5 that )11'. Rowland 'V. Cllt(>r bll~ ~ent leaycs of wbat Is known in that cOlin· 

II ~rol'ri ~, n, The ('olony of Rrltisb Honduras, p.74, ( 1.""3.) 
(1&<;;;. ) b Tnll ls, Llnll, :'\oc. Hot, ~(' I ', 2, \"01. 2,1',212, 

c I, f'w HIlII. :\1i ::c. In(orll1 .. l R!).~. p, 141. 
IIi. 28. figs. 7-9, 
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try 11)'01 "1111111," .. dl'\II(,l'llO," "lIlalt· J'uhheJ'-tn'p," 01' .. :-:kl'ill' rllhbpl'-tl'e('." II 

1'I'P\"iollsly. Hu' !':HIlIl' ('olleeiol' Imll ~ent fruit!', whkh, af'; we Hhnll see, have 
h(,(,ll descrihefi as those of C. tlllltl. 

A fUl'tht'l' :.;lpp was tali:en in l!)OO hy the Slime botanh-:t. nnmiu/.:' and descrihlng 
the 1111111 as a distinct hotanic.1I spedt'K Thl' diaJ!llo~is aJ!l't;l'~ with Hookpl":;l 
Ht'('Ollnt ill :-;tntinJ,{ thnt the frnilR 1I1'(~ Hlmos!: Plllil"ply illllllt'l'!'lPtl, while 1l.le 

tll'jnil('d dpR('l'iptioll is drawn from incomplete SP('('illlt'IlS. nS};('lllhh'(l froJll loelll­
itit's so far upnl't as Heliz(' nIH1 the Diqufs Ynllpy of sOllthl'1'll Cnstn Hiea. Mr. 
IIf'llIsif'Y was certainly jnstifi(>11 in trying to seW(' the status of the IIondnrns 
tn'l', hut: the ynlidilr of a spp('ies t'stahHsiled on tl\{'~e IH-'tt'ro~elle()us lllaierinit'! 
Is nOIiP tllP h'~s dOllhtflll. 

'1'he cilnrnctcl's of the twig;s, ]efl\,(~8, flnd primary mnlc inHol'csC'ences \\'1'1'(' 
()ht:lillt'tl from ~pe('illU'lls collel'tcc1 h .... tlle writer ill l'o~ta Hit-a )lal'c11 18, 18m.;:, 
along :1 ~ll1all riypr t'llst from T('l'l'aba, and froUl a tn'(' readily distingnislwd. 
('n'll b~' tilp liHliallH, fmlll :lny of tile other s(lf'cit's then illellll]t'd HildeI' the Ilnllle 
of ('I/slillfl dll, ... fi('/I, ~("'l'l'al st'ls of til('sl' s:tlll]lll'~ Wl'l't' 11l't'~nh'(l to :\11'. Pols­
~'(()n, son of a welJ-kllo\Yll hottlni~t of the Paris :\IlI~I'mll, who in turn sent pal't 
of thl'sP to the Kl'w Herharium, Although most of till' HIK'eilll('IlS were (,OlH­
)lldl', I'X('('I)t for the f"maln flowel's, wlJich wCI"e Hot generally in f'leaSOIl at tlH~ 
time of the collectioll. :\11', II(~llIsh'," S('t'mH to hny!' llIiH8etl tlw fruits, nnd hn"illg' 
mPHtioJU'(] the fnet to tht, yotlll,!!;t'I' 1'0i:-1sol1 Oil the o('('nsiol1 of :III intel','iew that 
took p\;I('l' ;It Kew, the latter oITt'J'{'(1 to send him a few of tlH'IlI, ('ollf'ct('11 hy 
hilmwlf mltl 111'('sf'l'n'd in n fOl'lllol ~nll\Hon, Now OlP ]ll'~s(~nt writer ~nh1ed aIH1 
IU'lpt'd l'oi~soll ill 1'\'1'1')' sh'p of his ill\'pslil-!'aliulls ill ('osln Hkn, nud he is ('Oli­
St'lltll'lItly ill positioll to allil'lll tILnt lilt' Fr(,lwll t'x]llol't'l' did 1I0t S('(' n sill~l(' 

l-!'nlWil (';l~tilln 11'('1' 011 till' Pn('ili<- ~Ioj)t' of tll:!t l'ountl'Y, 1101' tli(1 llf' coiled any 
SPI'('illlt'IiS of .. hull' IlIH('ilo," whit-II hp impl'operl." ('all~ "lillie 1lI:1('hnc]o," IIis 
SPt'('iIilPIlS of fruits, jll't'f'.l'l'\'l'd in formalin, all pI'0('ep(lt'(1 frolll tl'p('S of CaMillll 

('o,"'fflril'f/IIII, growing at Hantn HOHlI, Ilf'HI' Cl1i"tpiit'f'.. 011 thn pillins bordpring the 
Atlantk, HtatelllPllts of HIe (':lSI' published h~' the t'ltlt'r l'oil'soll ('olltain sen'rul 
otill'r {,1'I'OI'~ wllieh lllay w('II hn\'c ('(lull'ihnt"t1 to support )11'. Hemsley's ('O\l­
tention that the fl'u<"tiferous l'eet'ptaclt's St'llt from Honduras lIy Mr. H. W_ 
(':l!I'I' hl'loll~f't1 to:l Sll('('it's itll'u1iI'nl with til(' ('ostaJ'it-an lInle maclio.1I 

--- -------- - ---

(1 ,. TUUIl " or "to()jlU " is the nalll!"' ll:-1Pc] for Uw tl'pn by the C:ll'ihf'. inhllhit ing 
al()n~ tIl{' ('oaStI from Cnpf' Gracias ii Dios to tll~ :\Iexi('nn b()l'd(~I'; "l'lmpt'J'llo " is 
a HPllllif'.h IWIllI', gt'llt'l'all,Y npplh'(1 to c-cl'tain hartl-wood le;,{lllHinolls tret's; the 
qU:llifkatin' of ., lila It"" M! uSl'd abOH!, is simply the tr'llll~lation of the Spanish 
.. 1Il:ldlO," whit-Ii, :lpplif'(l to plnnts, indicates oilen, nlthou;,{h not always, the 
IIlIsl'l\('\' 01' l'l"l't:tili uffi'ful pl'ollertit-'s fOllllll in IHlnl' l'plntt'(l s[leeies, l'alhl'r 
than all~' :-1exual pt'('UIlHl'ity; ill !lltleh the SllnW WilY, it i~ lIl{ely, the word 
":-tl'l'itl''' is USI'(] h!'l'P to indif-nte tilt' lack of I'ulihpl' ill the tn'I', 

IJ Hull. ::\11l~, lIb!. ~M, Paris, pI. 0, p, 138, (1f}()().) All"o TIe\', Cult, Colon. pI. 
(i, p, :lo~, (won,) Thp l1ll]Wl' ill tIll' Hl'nJ(' is H l'(,]II'(Hluction nf the first, which 
"'OIf'. IH'N{('ntetl to the 431'd meeting of the nntumlists of the )'lu8('ull1, ),larch 27. 
111410, It: state>; that nfter hn\'illg llll'lItiollCd to lit', Puissoll the younger the 
('xistclH't' of :1Il 1IIHli':-:('l'iill'd ~lll'dl'~ of CHstilla, )11'. l'ittiel' look him to the spot 
where tlH' tl'l'P )!I'O\\,:-:, wll('rp till',\' ('nll('I'tt,tl twi~s with fl'l1its alltl Pllt some in 
the preser\'ath'e fluid; fil'~t wrong f'.tateruent, sill('e the nt-'llre~t known stntioll 
of tlH' lit'\\' ~\I('I'it'f'. ill (llit'stioll is a two (lays' lU:.ln'h sonth ft'oll! Han .10s(' lind 
on tilt' l'a I'i tit' ('O:ISt, while the spet'imens c01l('('/I'(1 nnd 11l'('S('l'\'('d by 1'0issoll 
Wt're ('oiledI'd on the Atlant.ic Ride of tbe cOllntry Hud belon~ to C. costaricana, 
II spt'('it's t1t'~('I'ihpd liy J .. iphmllnll ill 1S!'i1, 'rhe dif'ltillctive cllflrncter of the fruit 
given in the paVel' hy PoIsson is lJl'ed~Jy one of the specific attributes of the last 
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A deeper aml more intricate confnKioll , ... n8 thns produced, so that the diag­
nosis of Hemsley's C. tmut-" affiuls C. eltl~lica Cen., a qua difIert iollis basi 
Imud cordatls utrinque multo minus hil'!'lltis, dnll)(?olis lw'cptacul0 !fTC f)'IIlll ili /) 

;1I"1/ f' I'.'?i.<; "-definlh!Jy excludes til(' C08ta]"h~111l S]K:'t'ieH whil~h furnlSbl'd 1I10st of 

fhe dnm of t:le detftil('fl d(.>SCrilltioli . It HI~, aplK':lrR "e l'." doubtful wlwOwl" 
the two chnrnctcrs mentioned ill til\' dia~lIoHiH Iln~ n':dly tO Ill"iu~l ill tile HOIl­
c1nrnn tUllll , the ~pcl'ific peculinri til'H of whkh lin! pl'lH'tkallr 1I1l1i1lOWIl , tllOllglt 

its .lIslinctnefOfO is hn n1l." to be IIt'nit..-) ill lHh:lIl<:(' of IIIHI '~ ' IHlequutc kll(Jw)t'llg-c. 
Tiw pre"ion~ lli8to1'), of the SPl'f.'tt·H HIHl tlu· llppli ('ntioll c,( Ihe II1C'HI IIomlUl'as 
name" tllllll" 1I~ till' hot:ml c'al rh':-:lj,(llatinll ()f tlU' ::-;\Ill(~ lIlay al",o be tliken alS 
illdlcntions of the Uondur:m :o:r)('('iLlU'IiS h(~illg ill((~lIdecl to <-'Oll~titl1h' 1'111.' I'n .c 
of Hemsley's sl)('cieR rueler HIWh dlTIlJllsh\ll(,(,~, :1I1d without denying thl~ 

possible identity of the lillIe lllH t hn and tiw tllllll. it St"<.'lIlS lleee~!m ry tn lcayc 
H emsley's uorue In ohcY:'IH<..'e until Ille I't'a) ch;lnlctt"rs of tbe HoUtlunll~ ~pecics 

cau be mndc clear, 
Snch wn ~ the vlew tnlicn in ]~)oa hy )11', O. If, Cnok, of the 1'. K ])cllnrtmellt 

uf Agl'it'ulhll'(', attN' (le"otluJ,; (."flll:-:ilh·)'llhh'lIttelltitlli til fhe shJd~· Hf tllt~ Ct'lIlrnl 
Ame rican l'ubbm' tl'ee." HlI~illJ.!" I1poll tilt' ('(1IlC'l nsin' di:-'ol:I'cpnnci('s in IIl·l!I:-i!py·:" 

dill""nosis and 011 his own l)(>l'ROll a l l\('qtlaintaIH'(', mostly IH'qulr('(1 ill tlw tli·ld, 

witb the sel'f>ml s l lt..'C it's of (';ls(ill:l . lit' found il. pn' ft'mbl i! to "'''HIISidcl' tJJc C08t:r · 
l'iCRn hule ulUC'ho :1l'0I a tli!-:t lnet sjltTij's. t a ldtl~ liS t,n te a IUOl'~ l'olLlplt'te 8et of 
the same Specillll~IIK thnt. fUl'lli!o'ohed :I Ilart of tlH ~ I1C'Rtl'iptlon of Hellli'll ey's C. 
ttllU/. a ('ourl-l4~ th'lt "(lllt'lII'~ tu hI' .iU~1 ilicil hy tJJc f·\· ideIW(~ l'c,·icwt'(} :rbon~, 

3. Castilla australis Hcws l. HOnl{" leon. PI. IV. 7: pl, 207G. 1001, Pr,,\TE :'!-L 
E"ergrt'ell ('0 tl't'(' w lt ll <l l:iUlUot lJ, l'l'L'(' t t1'11111;: :11111 llOrizolltal l>l'allt'he~, 

Young twi;..:-s :II1f1 11'1l'·('S sil kJ-tolllnlll·H~'. Frllctifcl'()n ~ I",I/-:s (lrkk, 
Ppt[oles :rlJOut,ll'lll. IOIlg-, Lenf hhHles ('(Jl'illeIYlIlS, ohlong 01' oIlJolI~·lflncen latl', 

ao to 40 CUI, IUIl/-t, lH to 1:-i '·Ill, Iwoml. sli.::htlJ i'llllll'l!iulIh' at the bll~~, nhruptly 

lICIiUliuate lI t tip, ::lahmlls or lit Hrs l glahl'Cst"ellt ah,,'·t·. hinmtt.', 'Jrindl,ully 1111 
the midrib and primary n~ ill~ hpJl(~:ttlt; Illargin 11lHlulll1(!; prima ry y{'illS 17 to 

11), ur('l1ntc . rutllllu;..:- into l':I(:li (II lilT :llolLl! 111e llI :u'gin, h;II'llly illlpre~sL't1 UbllVC, 
IlrOUlinent henea th . Htipulcs lallc"(,lIll1tt,. ;Il·ute. -I In r, ('10, long, e: u·l.r tlce ic.hltJus, 

:\Iule illUOreSC('ll c.:t~~ unk1l0Wll. 

l" e maic receptac.:le", f:tipltate. so litary ill the llxil~ of tile lea veR; stlPf!!oI :! to 
2.5 em. long'; br:H;ls (!o(("ulcs) ill S('n'nll rows, aculllilltitC. r:lther Ilar.-ow and 
apparently fl'ee. Pl~l'illntb fl'f'P to th(' hH j.lL~ (uC'c(Il'(ling to dl'llwing), lobulntc at 

crown, hairy outshh~. ~tylc shol' t. thide allli hnl!'y; stigmas very short, Cllsbion-
8b<IJI~1, minntcly h:llry un tb(' iJult'r (upper) fat "(! ( 'f) , .' . ... 

io'rllctiferous rec.'eptaelcs not );:1111\\'11, 

(l~RCl'iptioll ac(;nl'(1in~ t o Ht'1l1sh'y alltI t be Hotes quot ed from I'C81'('C, loc, 
cit. ) 

l'~:Ru: Morro %11111-'0 (rcA'ion of Cuzco'/), COllllllon In wootIs at 1,300 to ],700 
meters above sea level. Female tlowers. JamUlI'Y, 1800, Pcan:c, 

EXPLANAT10:"f OP PLATE 24,-Flg. a, lea!; tI, sUpulcs; c, a female Intlo~cDce; d, a 
female flower: c, pl~tIl with part or thl' ovary remO\·ed; I, an Immature nut, Hepl"oduced 
from Hemsl ey, loc. cit., on a ~I"alf' of onl!·ilalf; In the original c ,· } Mid to be "enlar).';ed," 

sllecles, Further, ~Ir. Poisson statcs tlm t .. it is wtlIHkl'fUI that a tree that ",Ill" 
jllie5i 11 part of the rubber of Costa Hlea. etc .. is not yet knuwn by botanists:" tllis 
is anotber double lIIi s tllke, as C. cciJ/uriCtlllfl has bet'lI knuwlI as suell for O\'l' l' Ufly 
n'lIr:>; :lIH1 tb(' IlIllt ' 111flC/W dOf'lol nol :IIT1)f'(l :\lly ;lIItOIlH( of I'HUlUlct'('j al rubher. 

rJ See cita tiOll, 1'. :.!r>a. 
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4. Castilla daguensis Pitticr. ~p. no\'. I·, ' ·'·0' ")'" ,I • _. to 

A tree reachlng;,o Hwll'rf' IIIHI un',,: tnmi.:-; lit! to 11K) ('Ill. ill t!i:lllll'h'r. Flo­

riferous twigs covered with not very dense bristly. ClllllreSsCtl bail's. lnil'l'lloocfl 
2 to 5 em. long. 

Lenn's rntbel' hlrj::e. re(inilltl). I'l·tiO]t>S 1 tu 1.:i ('m. iOIl;!. lIath~IU~1 lalt'mlly. 
unrrowly sulcate and <:ovCl't,"(l with tlcnsc. ~'el1owi slJ. f;Uf'f. apll1'e~':C41 b;tir~. 
Lenf blndes 20 to 40 CIlI. Inll:':. 10 10 1;) eIll. hl'flntl. I'llipti ('- IIIII(·l'ol~ltl·. I'otlluipd 
or scurcely cUlllrginllte lit ha~. 1'1l(.1illj! in lIll IICllft~ til): n'H:ltioil litth~ 1II:ll'kl'll 

011 upper fiH' t', eXt'Pl,t for till! hailT mldrih IIl1tlll:l:-;c of the 11rillllll',Y Y('ill~. 111"(1111-

Incnr ullcl Iwlry hcnellth: IJI:lI'~ ill xllloHlh ('1' uIJ:-4' lIrcly sinmlh', with Ihkk IHf1!'l 
of sbort, browuisil yellow h:lir~ shuulntiu;.: {(,(,th, Stip\lh'~ (:1I1ltH'OIli'l, -I, ;, to 

• • 

a 

G,~) ('III. Jon;.:, bilid al tip, IUlL'I'owl,\' :o:;triat.:~ 

ItJll~itll<1illllll,\' and Imiry outf'i<1C', Jlllrp!f' 

anll SlIlllul II hl:o:;idl'. 
Ut'('t'lll:lcll'~ (If til(' prim:II'Y IIl:1lt~ iulior­

e~:ell('e (,!Ullj!iltt', ~in;.:lp nt' two 01' Ihl'j'(' 

tu/.:'etIH'I', r:lllwl' lon/.:'·~tlpltl\te, 
COIllII1"lIu'nlallll,lle inlllll'C'S('en(:e Wit ~(,(,II, 

hut its )In' !;t'IU'(' 1'(JJ,:ularl)' indknft'c1 II,\' Ull t ' 

I)(;i,ll' al Illp ~id~' of ('adl illfl'ndt'~('e ll l'l'. 

F("lllaip 11I1I()l'(,~(,(,lItt~ Wit kllOWIl. eXl'pllt 

the Slyil', tlti~ sleluh'r. about 3 lIllll, loll/!, 
Sllluoth, hl':lIU'bill/! ai' lis l' IlU~I'/!t.'IH't· frlllll 
the 1II'I' i:llllh : !'oi l ii!1II11:-- :.! til :!,:-, 111111 , lUll).!', 

nlll'l'owly 11111('('01:1\(', :U'lltt" twi~h'I1 ; sl il-:'­
lIlatk ~nl'fll ('I~ ('o\"Pl'l'll with t'oIllHl(~.1 ]lalli!­

kc, ea('h 1'l'OWlll'd by a tun of JiIIllY, 1111/.:'el­
)lIte hnil'~, 

FlO, 47,-Plol'ttl dl'tall~ of CUft ti/l/l 
Il(lYU(,lllJi ll, 'I. !o\lyh' nilli S tlgUUl !\; 't, lufts of hl\iI'~ on till' pnpillre of 
the stlA"ma~, U, Sentc 8,5; u, 8calt· n('('t'i'lnd l'~ of tbe illfl'ud(-'fo;('1-'lIcC' ~~il(', 

)'nl'lh~1' cit'PI I, l'lHlIHh'(1 IlUtll'l'neath, ~('nle~ 

iWil'Y, jl'l'I'.~,rII1ar nnd 'Illite growlI 1(I/!pll1t'l'. 
ret't'l,lll('lt', ~'lm't'I,\' lltlilt'I'ill~, 1.'XC('jlt ful' Ilw hrt):ul A eltenin 10 til )R nil end.l 

(~ulllcnl lmiry til"", 011 thl'SC tl1t, 1I~lmJ flll' I'II\\':-: l·t'IIIIIC·l'tI hy -, t\1 (i 11l'fllHill('lIt 1;:C('If;. 

Type L S. :\tltional I1C'l'hHl'iulll 110, ;;:{O'j!JI , t.'(lll .'\.'tt.'(1 h,\' II. l'ittil'1' ( IICl , HO:l) 
Ill'or Juntas, lJllgllll Vnlh'y, on tht.' rond from H\l('Il<lH'1I1\1t';l to Cali, ~'al(' of 
ClinCH, Colombln, altitude 30() UH'tel'!i:, FillW(' l'!'! anti fl'uit. DcccllliJe1' "10. l!i(lti, 

'I'h~ ~~' al't~ UH~ only ~.}("('ilU(mR 

'i'll<' trees nrc l'l' tlllll'lwhlt} fol' lh('ir !'oiizp; SI'\'C' I';l1 iIHti\'iclual:'l f.:1'<'1l f,'olll the 

rund below SHn .los{' d el IMgna a i\~nlll('11 11'1I1~' J..:'i/.:':Illlh- prOII()I'tioll~, with a 

f;nlllt'what 8trlklu/! hublt. 'l'Iw shafr· lii,; .. 'l'ulIl,s Hila illl'd ;\ llt'ight" \'( ' I'I:lillly 
lIot 1I11(1c>1'. and pel'llall~ O\·er. GO 1II('{e I'K :11111 th(·~ tlinll'i(·"il' limb" IIln:-II)' 11\'11-
jected hori7.ontally, beginning :thullt !'i mct('r:-: frlllll rl,,' ;::rtlulIlI. 'l'lw It'I'P fl'lIm 
which the type sJlecilllem~ W('l'e ohtaitlt'll. 1-:'1'('''' lIf'al' 1llf> jll'f)hahh' lI]lJl\ ~ l' li mit of 
the species, and WHS of much 10"'1'1' statnre, with a ronn(\rd ('I'OWII :lnd a trllnk 
110 less than GO cm. in lIiallwtt'l', .\llotlH'1' "('ry illll'I't'stil1;.!' :1l1<l qlllti' ('hal" 

ncteristic fcuture of thlf; ::;'))('t ' lIo:-: i~ tlw film," 1:IYt'l' Ih:11 \ '0\' ('1''' til(' !'oitil!U1f1~, 

Tbe J)agua Valley. like the adjnc-Pllt part tlf III<' • "at'iIh' l'o)lI~t. i:-: lmo\\'H tm' it!"; 
almost ceaseless rainfall, lind it iR !lot tlllliI\l'l,\' tliM this tlltu ~el'Ye:-; 10 retain 

the pollen kernels. takIng the phll'C of the stieliY t'xc·retion 0f the ~tiglllallt ~ ;.!'I'llIt1~ 

of other speclc~. which would herE' Iw waslle<:1 1Iway h," the con tinual ~hU\\· t'I':-', 

The affinities of thig s{K'{'le; an' with C, 1II/ ltlmHs I1f'III~I., (1'11111 whit:h it 
differs in bavlng its femal e l'eceptadc :o:; Sf'S8i1e, IJ~ well :lR ill tb~ slentl~l', l':lthf'l' 

long style, and the acnte, twIsted st.lgmll.~, 

EXl'LA"'Al'W!'o' Ol" 1'1..1."1'1·: :!5, -i-'l'uits IWI) pa)"l:; of I, 'H "\''':. FI'\IUl t.\·,,,,' SIk.'cimeu. ~!1lural 
size, 

• 

• 
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CASTILLA DAGUE.NSIS PITTIER. 
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CASTILLA LACTIFLUA COOK. 
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CASTILL A LACTIFLUA COOK. 
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5. Castilla lactiflua Cook. ~cll'lI('e n. st'!". 18: -I:~S. H)03. 
I , "'. n·s," 48 I.ATES .u-..:..: I.'IGURF". 

A Illcdium·slz(>d tree attuining ~::; meters and (I\'CI'. Young t.wigs densely 
huiry. n tbici{ white pith within. 

L<.'un!s ruther large. PNinl(~ l.a (' Ill . Inn~. thie·I;;. bairL Lrot hI:1des 30 tu . , 

4:' em. long, 10 to Hi CllI. brollll, dccp Kret'll, I'ough alltl covered willi scattered 
bl1ir~ nbo'ie, paler and bui!"y l>eIlP:lth: JIIil\l'!h Ulld Ow 20 to 24 IJl'!rnury Yeills 
Imiry lind little Ill'oruim'ut 011 tile UI)P('I' fa( '('. the wllule H'lmtioll more mnrkf>d 
IIIH! thl('ldy (,(l\'cl'f'd with stiff iJllirH Oil tltt~ [oweI' f(lt,p: margIn oilsC'ul'el y sinuatl., 

with tufts of longer, crect huh's hetweell tlle SiIlU!'iCH. S tl l)Ulc~ cnclucous, -4.;; 
tn 7 em. loltg. ruther bro::ul, h:liry :mu IOIl;,dtudinally ribbt"(} outside, pnrplish 
unu smooth iuslde, 

Ht!(:cpla('l~ of the primary mnlc illflnI"Nlf"(,I1l'C 2 or 3-~ellJlll:lte, ~JlJnll (1.5 to 
2 cm, long nntI broatl), tll(~ 10 h(>8o 11 :11 , lIahellnte. mort! vr Il.~~ ('vnliform ur 
Iddlley-shaped, Stipes Yf'I'y l'hort: (ri til j 1I1Ill, IOIlJ..:") , henrill,C!; n ff'w fr('(', 
Innccolute-HClllllinnte hracts, SeaJej.; llnll\('rn1J~, ill ri 10 

7 imhri('ate row!:t, slIlulI (:Ihout 4 111m, IUII)[. 3 111111, 
liroud), irrC'f.{ulal'ly OYute-lllll('t'ulnh', n'h-d,", tl'(,('l' :tlHI 
Harrower to\\'HI'(l till! JlIar:.:-ill . llltt'I'~I;lllIill;lt(' Iml(:Ij.; 

few, Il'r~ul:trly sbullCU. IHlil'," :lUII ('ilia It'. lIIJuut Iht~ 

length of tlw tilamellt~. HtllllH'I\j.; :.!,ri 10 ·1 Ullil, lUllg'. 
l,d:lbrnlll'l. numerous. ~11I~de 01' ill ehll'oCll'l"j.;: lilalucnlj.; :.! 
tu 3 1U1It. 1011;;:; CUlHKocth'c Inl';':t" st'IIII'lIllle; aliI 11('1' 

celll$ lI:ll'row. 
Hecepf acll's of the cOlllpi<' lIwlltnl lIlah' inflflt't's('ell t'c 

J,:t'llIinntc, about ].5 cm. 11)11,1.:', IIlIlIell;II(" with II Io;lit-liI~c 

opening: stit l(.$ ~h()rt U'; to ~ 1II1ll,) Hilt! ratllf!l' ~1f'mlt~ l'. 

("oyered with hulJ I' i ("n tt'. (wa te-a (,1Il1l i unl (' II ra l't j.;: j.;ca I t' ~ 

uhuost tree. onlte-hlJtceolntc ( :Ihunt :! 111111. Inti/!, :! . ."i 
1ll111. bl'oUll). Jnterstll llJillale bradH I'nnw!' few, it'l'(.I,U­

lllal'ly sbnped, ('ililile Hlltl balr;" at Ihl' lip. HtallH,'Us 

~lahl'ol1~. 2.;' In .. IUIIl. IOllg, s in;:le or ill ('(usters: fihl ­

mellts rathel' ~1{'IHlcr: t'ollnectivc alltl nllliltH' CPI1~ liS 

ill primary inflorescence. 
neceptucles of the 1,lstillah~ IntlOI't!~I"{'IWt~ utlnsu:dly 

,-

FIr.. 4K-Flol'ul de tails 
or COIdli/a lll clilhHf" 
II - C, Stllnlf'"~ of pri­
mary illflon~'1(: (!n cc; ,f, 
stamen of {'umplcmcll­
tHI lnftorp.$Icencc: (", 
<'rm;s sc~· tlOll throu;;h 
11 pistillate flower, (I - I:, 

Hcule ~. 

nnmerous on ench twlJ.('. 8l11all. se8j.;i)(!. HCHIt~S H·l\"e ly. the bn~al ones broadly 
ova t e-ncmuina tC'. the nUl rgi nn I onCi( 11:11'1'0\\"(,1', Flowers smn II, COllcrescent :l t 
tile base. Frl.>e Plitt of ltel' ianth thkk Imiry (lllt)olil1t ~ nnd inside. usnnlly dh'l<letl 
into 4 tihol't. rounded l()he~ lit tlie tip. Ht.\'le thkk :IIHI ~hort (1.5 to 2 IllIll. long). 
partly set with stiff 1III1I1Ite hl'l stlej.;: :--1 igllla:;; 2 to :~ 111111. long, twisted, papillose. 

Fruiting I'eceptacit"'s ' "el'y sbnllo\\'. .-\l'Iu'uia Jr. tn 20. on each receptacle. 
deeply parted, scarcely stll('ate; Iml)) n!'aH;.!l' 1'('(1. (:\'o specimens uvailable,) 

MEXICO: La ZacuaJpn, ChII1JUl~, emll.-, no\\'(!l'S anel fruits, April. 1002 (U. S. 
National Herbllrlum no. 4m>r,G2; akohuli': lIHtteriuifot of lUale and fCDlale In­
florescences; photogru IJhs :lH(1,. 3!lUS, :m71 , 4:t:!'J). 

EXPLA.NATIOS OF PL.iTF.S :::U-:,:,Q.,-Pl. :.?tt hl'all ('hh't~ sho"' "lng ba!'te of ICll ns 
Jnftoreacences, PI. 27, f.)ronchl('ts showlnJ.: Jnf1"rt'~f":(' Il(,(,s und I.-.rmiool brll(' t s. 
frucUferous brancblet; tI, c, ripe (ruits. "\11 natura l !!ize. 

and rual£> 
PI. :!S, 0, 

C(lstilla lactiflua comes very neal' t o C. (·'aMica, out differs from It b~' the tlut 
lobes of the primary lUllle InHOl"Cl:iCellt .. 'e. the tiabellate (.'Omplemental r~I.­

tucles, the feW er intCl'stlllllillate bracts, n lHl tile sbnllow, Hut. frultiug l'eCelltucles, 
each with 15 to 2;::; seeds. 
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6. Castilla costaricl\na Llchm. i);\Usic Yid. Seh:\k. Slu', Y. 2: 3W. 1851. 
PI.Ans W-34. li'louRE 49. 

A tt'('(' J::enerally ]2 to Hi Illctl'rs high, but SOlllf'tilll(,8 renching 18 and 22 
IIwteJ's. Lilllhfol divlll'lcate. thick, lI11dl'. TwlJ!'~ IIUII'(' or le:o:~ halrr-toUlcntmH', 
with th~ lean;·!\ (.'I"4.'\\"41l'(l fll tilt· ('IHIs at blt)t1Illillg- tillll', 

l.eayc!; fleeilillolis. of Vt:ry \':II'inhlc :-:ize. hut !':ttll('" lal'J;:e wben fully de­
veJoll"-'tl. l'lJfjull's l .r. to 2 ('m. !.III:.!. thid;:, hniry-tomcntose, longitudinally pliente 
ill dry ~1'{·('illll'lIS. )lntul'(' i(,:lf Idll~It':-I ::w to 4:6 CIll. long, 12 to 2-1 CIlI. hroad. 
COI'lllCl-'HUl'I. IlyOlte. ohlullg. or sJi:.;:hlly Iyrate, more or h~i'$ cmarginnle-conllltc ut 
ba Hc, ahruptly actIJllillnte, (Inri, /!1'f'Pll :lIld 51':11'scly :.;oft·pubescel1t ilbo\'e except 
Oil tllt! hll'sUh' lllhirih, p: II~ ' I' hCllealh and cO\'('>I'('41 with :11'prI.!Ssed bair. this 
thick 011 tlw midrib nUtl primary n~ills anll sparscl' elsewilel'c; Yellntion I'egulllr, 
",!til Hi to :!:.! aih,'l'natp prill1;!r.\" n,lns 011 ~:H'h ~ille (If th~ midrih; margin 

lIliuutC'ly 1'\i1l1llIte, with tutu .. uf hail', sitlll1latill~ tL'I.!tll, hetween tile slllllseS,<J 
Stlpuies <:UdUCOIlS, n~l'y YlIl"iahk' ill slm (4 to Hi ( 'Ill. iUIIg', 3.l'i to 4.0 CIll, broad), 

Fill. -lD, -,-Floral detail,; 
(If ('os/ill" ,'"xluri ,'" ",1. 
f1, :-:Inul l'!l!> of !I!'ililary 

Hwil' lUII"i",' st'I'lle(': ", 
IlUmn1.UI', ' ~ I a nwll II f 
(:ontpl pI1W lllnl lu llol"l''' ­
<.:enec with 1!I':\ e1L'(I\E' ; 
C, llHtilll't! l'l llmen (O( 

SA me: (/, ('t''''::'~ st'd itlll 
(' r plstll illt c Ilow e l'. 
I I - d , ~ea le a, 

lUll' I'mH' I' :II ba s<', clliptk-onlte, pointed nt Up, tnlll(!l1 -

to~e outside, jllll'l)le illsitle, 
Ut'Ct'pladt's of the 1II'illlllry mule inflol'rn-;c:clH.'C III 

c lustel's of -t 01' less, cllliu{'otls, tlnh(~lIatc or a-winged. 
but. Ilul kitlll cy-sl.);II)~ll IIVL' ellllll'J,:iHltte at b:l~e, lloout 
1 t ill, IOIlJ,: alld lIl) to 5 eUl. h1'o:\11. l'edicels abo1lt 1 em, 
l(lll~, jlul.ll'sct'nt . bl'lldlt'~s at bH!:l(', but with one \\'Iwrl 
(If I tllht':-;('f'llt, H(,lItt'-tiPPt'tl bracts Ileal' the lIlilldlt ' , 

Hcceptacie (.'(l\'ert'd ollt~lde with Ii to 8 concelltr ic rowli 
Hf O\-ate-m: lll11inah', llHlt.'ronllle St.·nles. tilose of tbe mltl· 
die row Hbuul (j IIIH1, long IIlltl ;j HUH broad. lntf'l'~talll­

Innt ... , bra(·It'u lL'~ few 1Il1t' of rt.'(lu('al size, 8htlllt~lI~ 

glal..n'(llls. oJ lUlU, long: t11Hlllents about 2,5 lllUl. IOIlJ:. 
~11"aiJ.!'hl. l'.\'lllllirieal: ullther celis elongate. subrenl­
form, nllixt'(l luter,tlly 011 both ~ides of a thick, clanlte 
('011 uf'CI [n', 

nl'(.'t ' pt1.ll"l ('~ of the cOlllplementul male intlorCS(.'(>llC'e 
J!('lUill:lIl'. 1,ii to 2 CIll, 101lg. 1 (·m. in diameter, IIlor€' or 
1t.'s8 01)(,(1IIh-:1I nnd rOlllldt'd tit tip. insensibly attelll1:1t<'tl 

into a short, thick ~tiJle, the whole densely co"erL>d w!tiL 
hairy, lhllU'l'in~, dis tiu<.- tly 1ll1l('I'olmt ... ~ S('~\le~, tbese M 
h'n'g-Illur :;;izo nellr the bns£'. hut lIhout 5 mm. long and 

4 Ullll, l.lroatl ill tlw middle ruw$-;. t-ttllmen~ 3 to 4 mm. I()u~. gl:.lbrol1s . .. U:;;trlbnted 
ill ilTL';!ulfir J i))l'~ between tht> d in'I'sel), shulled. hniry hl'ueteoles of the almost 
{'ntll'ely closed cayity of tiLe l'eI.:ept a(.'\c; filaments ('ylin<iri{'ul. tlliek, about 2 mUi, 
l(lul!. bellI. at I Itt' 11111 ; :mtl)(' r (.'(,11 ::; lI11rrow, ;lttixed tO:l tbiek conuecfin' , 

Hcceptllcles of tilL' I)ist i lla te \11 t101'1 ':;;eell('C sbu Ilow-CtlIIU lifOI'm, ses.',d Ie; 011 ter 
sc'ulC'S brvadly ontte-aeumililite. IIdht' I'iuJ.;, sctose, ulld \lsuall~' arr:lnged In 3 to 4 
ilUoricate rows, lnowel':;; l'utlu,'1' small , eioscly udiLerinl( together for two-thirds 
uf their It' lll-\:th. }I'rcc pflrt uf Iht"' 1t.t>riJluth 3 111111. long. thi<:k. hairy. parted at 
the tip Into 4 obtnse lobes, these about 1 mOl. long, Style slender, about 2 rum, 
- - -- - -- --- -- ----- -

oj 011 ,"Utlll!! IC:l\"('~ tht' IIfJP<'I' f>urfll{'c 18 spnrf«.'ly co\'(>red with nppressed 
hairs, tbese, 11owo\,el', being dense on the midrib und prImary Yelns, which tllll~ 

neatly Jll"nj('('t in white or rcl\(iwi :-h Iinef'l.; bellenth, tbe I)ubescencc Is also 
th icker, t~ :-;pet..'la I J'y 011 the mltll'iiJ antI "elliS, oud the tufts of bnirs on tbe 
m:ll'giu Hre quite ('Iof'l.e, The~t' IC:l\'('s are otten attcllUlttc and silupiy rounded. 
or scarcply f'U1n n;lnll te at bU8e, 
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The range ot C. costaricana Is as yet undetermined. but seems to be included 
withIn narrow limits. So tnr as it is known the spe<'iei'! i ii restrIcted borlzon­
tally to tbe nortbellstem watershed of Costa Rim aud the adjoining dlstrlct!.l 
of Nicaragua and Panama. the cliwute of which Is cbul"llctel'ized by pereunial 
rains and almost perpetual dampness ot both soil and all'. Tbe vertical rang ... 
is from the sen·le\'el to un altUude of nearly 1,000 meters, witb the pecullnrlty, 
noticed by all ltuleros,a thnt the rubber contents of the latex find the quallty 
of tbe product decrease wIth the llifiltllDce above the lower leyel. It bas also 
been obsened tbnt the trPe dtl~ nnt thrive in soils Itullregnilled wltb snit I 
water or coutaining on excess of sand, nor when too dh'(>('tly exposed to strong 
sea-breezes ; I:u;tly, It is never met with In 01' in clo~' p1'oximity to the const 
swamps. 

Castilla costaricanu 1s pa r excellence a tree of the \'il'gIU forest eln l·rwllld· 
buum. Wblle its trunks attain tbere a great leugth and n considerable girth, 
It becomes prematurely old In the Ollen, where it never bas tbe bealthy appear­
auce almost Invariably notJced in the lofty forest spe<:'imens. LlI{e other trees 
of the Tropics, the s urface of the bUl'k is co\'ered with dense colonies of lI ebens, 

FIG, I) O.-I" emale 
(lower ot Cf!~ ti1la 

"uatemalen~ 18. a, 
Flower; lI, top 
ot perlantb open 
and 8bowlng I.ob­
utes, Scale 3. 

the color ot which \'aries With the Intetls ity of tbe liJ;ht. 
This fact hilS given rise to the lJelief Hmt the re Ul'e Rcnl'ul 

varieties of thi s spec ies, dist luA"ulsbed mainly by the color 
ot the bark und also by the eorl"('lath' t~ fluidity or richness 
of the latex. TlIus tlIe tl'{'f>S tlIllt ~l'ow in the thickest 
torest have uh!o the durkest Iwrk and their latex ts Yery 
tbln lind enslly collected, but contaill ~ les."; rub~l' : thn~ 

which grow in full sun exposure hll\'e a Ii~ht colored hnrk 
and a \'ery thick, rapidly cougulatiug latex, 

7. Castilla guatemalensis Plttler, sp. noy. 
PLATJo:S 35-39. FLGURf:S GO. 51. 

MedlullHlized tree; limbs dlntri('ate and spl'{>Rd lng. 
Flowering twigs long, more or Ies.~ llendulons. densely eo\'­
eroo with yellowish. strigose In1lr. fill l!d wltll n thick white 
pith, circled outside by the scars of the l' tiilule~. Illt (, l"IIo(tt'~ 

3 to 7 cm. Ion,::. • 
Leaycs congregated at the ends of the younger twigs, 

petiolate, stipulate, endueoua. Petioles 1 to 2.5 em. long, thick. densely bairy· 
strlgose. Lent blades 23 to 46 em. long, 10 to 18 em. brolld. elliptic. sometimes 
slightly Iyrate. cordllte at tbe bn~e with \'cry narrow sinus. nbl'll))tly ncnminatf>, 
rougb and covered with scattered huirs a bove, tomeutose beneath; midrib find 
the 19 primary yelne inconspicuous 1lI111 s lmrsely hairy 1Ib<)\'e. prominent ODd 

• 

• 

, 

bniry·tomentose beneath ; Inlll'gin ()hf«~urely slnuute, with tnfts of bairs betwe('11 ~ 

the slnuBes.b Stlpules about 0 em. long, 2 em. broad, lanct.>olnte. clasping, longi­
tudInally ribbed Dnd tomelltose outside, smootb and [mrllllsb ins ide . 

• 

a Rubber collectors. 
1I A l~tt s J)ec imen, collected at tbe ChO('on River Pluntntlou (Depurtment of 

lzubol, Guutemnin ) by Sereno Wflt ~()II, nnd now In the Gray H erbarium, 18 
remarkable by its petiole measnring 8 CIll,. by the l'eluthely little de\"eloped 
tomentum on the petiole. midrib, primary veins, Ollel lower taee. and by its 
obscurely dentate margin. The general text.ure of this 1t>llt Is al so lighter nnd 
it Is presumable that it grew lu the ahllde Hud on n seedllug Ot· a yOliU/! h'p-e, 
'l' lIe &tme applles to Eggers 1!j163. belonging to another species growing in 
F"'<>lmilor. with n petiole nearly G,u cm, long and a thin hlndp- with di stinctly 
dentate wal"giu, 



• 

• 
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Receptacles ot the prilllar~' stllrniuutt' iuflore8ceuce stipitnte. OabeUnte, in 
a.xlllary clusters generally of 6. geminate, tbe two exterior pairs flowering · 
first. Busal bracts small (3 to 4 Jlllll. long ). o\"Rte-ncumiuutf", huil'Y outsldl!'. 
f;Ulooth Inside. Im'olucrnte. Stll~s about 2 em. lung. lmiry unci bearing n fe\\' 
mort' Of If'ss (t~"elopt>d brncts. 1.0\)(0", of r(>('('f)t:I(.'h.' 2 tu ~ ('nl. long, !! ('Ill. broad, 
kidney-shaped. Bat or reflexed. Scales in 5 or (1 ImbrIcate rows, 2 to 3 1l1U1. 

IOllg anu brotH.!. omte-ucuminute. hairy. Illh~r~t:1t11inate bracts s lllull (about 
1 DIm. long). O\'ute-Ianceolnte or acuminate. StulIlens 2 to 4 mm. long. glabrolls 
H.TlU numerous: filaments father slender ; connectin! thiel{, papillose 011 the 
u'lller taC(': :Inrher cells nl)pnr('ntl~' broader rlml) in th~ uther specles.a 

Receptacles of the comillenwntni stamlnatl~ inttorcscclice gemlnnte, stipitnte, 
('\u,·lforw. 2 to 2.n ('m. 10lll-('. with n slit-like opening. t':ltipes 1 to 1.5 em. long. 
thick, pube&'ent, squamose. Scnle~ brnalll,r ovate (2.f) 
to 4 rum. long, 4 to C mm. broad), ]lllhef'c(·nt. alruost 
tree to the basI'. lutcrsfamilln te lmtl'tii hail'), Ull both f 
fu ces nnd dlhll(', e ltber !'inlille and narrow. or brOnt) . _ 
and dln' rsclr laciulate, ~hllIlCII ~ gl:lhl'flllS, ., to ij 1U1ll, 
long. 

Recelltu('iet-: of the pistillate iutll)J'eH('PIU'P Rcsslle or 
bOMle on H vpry short. thic!.: peduIH: 1H, ('lIlll1lifnl'UI, co\'­
ered outside by ahout 5 rows of imbriclltl' i'(': 1 1p~, ovute­
.ocumlnute. hlliry outside, P('rlanlb abont :~ lUlU, long, 
tref' to the haS(" longitudinally 4 01' !",.f.:llh'Hte, divided 
at the tip illto ... 01' u uneven, nwr€> or IpHH lH'ute lobef.t. 
Stsle 1.5 to ~ 111111. long, rutber tltlck, more or les~ CO \'­
ered with stiff blllr~ at the bnse nnd along one foIlde; 
t;t1gmu~ 2, st'I<10nl 3, 2 to 4 UlIlI . long, linguiform. 
pupflloHe, IIUl'pli sb or grf'elli~h yellow, semlerect and 
rllore or les~ tw lsted.h 

Fruiting receptacles very mueLt enla rgl."tl and rench· 
11lJ,t often Illorp thun 5 em, ill dinmetel'. Achenla H to 
:.!2 uu em'h l'l'eeptll clp, 18 to 20 tUU). long, 12 to ]5 rum. 
in diameter. ol':llI/.!'e-I'l'f.l lit maturity, scarcely COnt'l'e8-

cent nt tllc bll~, but simply Itressed togetber wltbout 

• 

, 

FIG, 51.-Floral detaIl8 
4) f Ucutilla guatt'lIIu­
lenBis . a, S tam en, 
rrOlil view, showi ng 
1:1 r~(' connective; 1.1, 
stameD. back vIew; ('. 
grou p of stamens at 
varIous stages, with 
brllct eoles also; II, d', 
d", sty les. ~cale 3. 

lus lng their i1ull \'ldulillty, lind alwnys free :It tl l{' ap{'x, Seec.1 o,'ul«1 wilh IUUl'e 

or less flattened Sides, ]1,3 mm, long, 8,4 mill , In dlnfllPtpr: epleperm \\'hltt ~ , 

urillus brown, 
Type in the U. S. NatioDul Herbnrlum, nos. 408077- 8. colI~ted Ily O. l!'. Cool. 

(no. 2f)l). M:m.:h 29, ]002, ot Secanqulm, J\ltn " erup:lz, (;n.otemola, altitude 
1)50 meters. - _ ._ -

a The foliaceou s radial (; ['ests along which tile stawellS lIrc u:,;ui1. lIy inS<'rtoo 
arc here little and Irregularly de\,eloped, bein~ nt tll1ll~ lHlt'l'OW, ('lth('1' smoot h 
or Ciliate, awl at other times bronder and with trlungular 01' rOIllHh-d, ciliatl:' 
teeth; hl'adooll'H lire never seen high on the tihlJnl.'lItH: HII tnlllsitioual stage8 
betwePn II lH':H'1 anti II perfe<'t stamen' can b .. futuul HII lilli ' ret'clltaele. Tbe 
stamens denlo)1 succcssh'ely from the base of tbe lobe to\\'1I1'(1 its l>cripbcry. 
thp. lm~al hf'('OIlLill~ fnlly IIlUtllI'(': nnd ha\'lng their unthl'l' ('('II~ open and empty 
while the luarJ,till n l ones nre stili r ery short, with tht! ('olll1Ccti\'(~ Inffexed on tilt! 
fllnment. • 

bIn He('allqllilll dry materials, the pistil bttd tuken the aPllf'llnllH!f' of a rolla · 
ceoU8 or~lII. opPllIn,c: by n side sIlt, nnd tben tormtn/.!' 1I hiluhuillt e or trllobul3te 
leaflet, with u tll ~linctJy marked midrib. In the "pt~'l'inll~11 witll two styles tht" 
hairy externuJ zone was fouud tu cO l'respoud willI tlll! IJroad lnterlobular ril! . 

• 

• 
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• 
~h::uco: Lumija (Taba~co), Cook. female flowers and fruits. June 25. 1906 

(alcoholic.' umte-rinls); Hucienda l"':ouacbell (Yucatnn); Schott ii7, femule 
11()wf'l's, :\Iul'C'h. 180n: 8aito de .\A'II11 (,l'ltbasco); Cook 150, lea,es, Junc, 1906 
(U. S. Xational HCl'bllriHm no. 500979). 

GUATElIALA: 1::1 CrlQuP, .\1Ia Yc.' I'IlPUZ, Coolt 803, SO;, flowers ood fruit, April 4. 
wn~ (G. H. :\atiolUli HeriJul'iuUJ nos. 40.%20-] , 4~ti2G-S; vhot(l~ralJhl' 3'is-l. 
:·n94--=~. 3~~-::); Lu s Tiullj;IS near EJ Criqlw, .Alta \"cl'aplIz; Cook 817. April 
-I. 1!l02 ('". S. Xnllollnl Hl'rhul'llltli BO. 40S;").JO): StWllllQuim .. \1ta Vefll{luz. 
nltltudc WO meters. Coo]..: 42. April 11), In<H t r. ~. X:niUll;li Hcrh • .arlnm. nus. 
;;93U.'30-2; nlcoholit' llJatel'ials of leaves, tlowers, and fruits; photographs 7201. 
7214, 7217. 72S7-UO); Pam:u:'o; ( Alta \·t'I'Ilpa7. ): Cook ]0. ]l'U\·es. t10Wt>l'~. UIl t1 

fruits. April. 1oo-t (L s. :o\ntiollal lIerbal'illlH, nus . 5VllUSa-t; all'oholic mate-­
rlnls: photographs 7133-8. 7142-7; Escnintla , altitude 300 mete rs; Donnell 
Smith 2[00, ynUIl~ fl'l1it~. February, l S!l~; C1I0<.'oli ni\'cr Pll1utntion. Altn 
, . ern paz; S. Wat Hun, )ll1rc11 , l SSG, leaf of u seed ling (G filY HerbarluUl). 

EXPLA~A'rIO~ OF I'I..\TF.S ;;;,-:In.-PI, :l:i, a YOUD,g- ('flll tilla o,.atcm(Elcnsi8 at ~l Crlqul', 
(lhowlng hahlt; l :. S. l'a tional Herbarium l~hotogr8.ph 3784. I'], 36, a. clus t ers of 
primary male luf!on'MCt·n(·(·s; II, nnoOwr dus ter, sbowlno; long stipes and Insertion on 
brauehlet; c, compll'm~utal inllol'esl'cllce. afl e r takln~ away the fem ale receptn('lc; d~ 

{I'mn l l! I'Ci~('I)lnclf' with the aCt;uwpnnyln;.: complemental mule reteptneies; c, female rccep­
lad(' inserled un IU'l\nchlct; o n tla! ldl nrc sC('n Ih1.' scnrs lett 1Iy th e leaf (I~lo\\' ,1 noll by 
the compJemcnlll1 mule jntlOI'I!MI~(' n{' .. (lIho\'(» ; j, n rille fruit; fl, seeds. Rome with t11I' testa 
pal'lIy cut to show nrllJu!'!, PI. :-!i. fiow~'I'ing brnllchlets. the ODe on tbe left wltb primary 
malt' intJot'(,Rcenccs, t he one 011 111(' ri~1It willi cnmpl('mcnlalllnil femnle Inllorc~ceD('es, 1'1. 
;, .... (nlltli nt \'a l'lolls sInges, none ripe, l'1. :m, frucUfel'om; brancllletlt, at Secanqulm, 

8. Castilla panamensis Cook, Science n. ~l·. 18: 43....,. ,WOO. FIGl'RE ;.2. 

~\. metlllllll·sizeu 01' I;lr;.:t ~ trl'l', I;\ll;el' 111\Y au,1 ~ III ' (,:lllillg, flS seen 1n the open. 

Limlls di"ul'leate, obliquely Hsc(·lI tlilig'. 1II1t1<'. Unl'l;: of YUIIIIJ.:' twigs IOIl;.tllutli· · 
IUlll~' plkate (Ill dry !;ltt'Ciuums) nlld densply hairy. 

-. . . 
• " ":.c-..:: " ", ' • ---- -~.. " . ~ .• -;fi ' . • 

-~ ........ ' 

" , 
i 

F w. :O~.-l"lnr:" details of 
(fulflilia iJUnamr.IIRjl>. II, 
Transverse flect ion 0 t 
primnry run:,! lnlloreg· 
ePI)('e; r" mule flower; 
(', C, style and ovary. 
ll-r., Scale 3. 

Petiolc ... thitk. UP.llSl'ly hnlry, 0.8 to 1.2 cm. long. 
~(~tt\I1't' It'al' hl;ules o\·;IIc·L'lIil,tic. ('Oruule at bURe, 

Ulo1'(' 01' I('ss l't)IlIHled atJoq:~ lUlU ahruptly contmcted 
Into a 1If11'1'IlW a(,UIlH'1l IIPHI'ly :! l'UJ, IOIlJ,;. 20 to 30 ('Ill. 
long. 10 t 'l 1:! (·UI . hroad, dark J!re<'Il, rough und 
spar::.;p]y PUhC!;:l'('lIt auo\'l~ (>xcel)t un the hairy midrIb, 
pHif'l' (11' rnft-!:i("Cllt below, wltlt tile m !tlrib and ,)ri­
Ulary \"(' ill~ I H.lr~· , ancI the finer ycins find nnnBtoruosis 
mol'e' :-:)lHI'H'ly 11ull'y·pllbl'~(, (,l1 t; 2:1 to 27 prImary vclns 
on each s ide of the lJlidrih : mar~in oh8<:nrely sllHl1lle, 
tile illtl'l'ult'{li :l l'.r h,('th Ill:ll'lH'd hy tufts of stifI' balrs. 
S tiPllh'S '·lHlucol\~. ;It tilllf~~ s iuJI'I and ilnmd (3.5 hy 
3.5 <' 1Il .i. :tl tim<,s 1i11l~'I' and lIarl'OW (0 by 2.:> (,111.). 

pUheS(·I !llt. outside. ~ll1o()th and of Ibe sume paic bl'own 
('(IlnI' Insill('. 

Ul'C(~l't: \(' h'~ of flu: IlrinHII'Y 111:1 Il' iIlJltll'(~:-;('(m (:( ' in 
c'lllf't('l'~ of 4, l'U llUCOllS, tlalte llntt·, lIIorc 0 1' II'S!' I';]UIH'Y· 

~1l:IIl("ll. \'cry uniform in s ize. Ilhont 1.4 t :l:I:, 10 111; and 
:! t"IlI. broad. Podlcels 0\'0 1' or unuer 1 crn. long, 

with 1\ cHlyx-llke brncleal Involucre. 8 mnl. long', at the hll!i(·. net~j !phlCles (·m·· 
('n'ti t)lfts idc wlt1l G to 8: (''DnCCnlri c rows of ovatc·acllmiIlHte. imiJricatP, cllll'I;:­
lipPl'li :-;(,l\ \('~. StumCllf' ~Iabroll ~, about 4 mm. i.on;:, il'rc-"lI ial'ly di~jl'l!JU11'Il. 

I~Hlated lllnllj!; the I'utllal bl:Hlcs or in clusten; !It th(' l'JUls uf the lah' l'fIl hr;lIh'llt's 

of [11(' iO'fiIl II'. and with or withou t brnC'Uets: bhult's und hru l't1('ts cillalp· 
[Jllb('R('cnt: IilUUlcnts 2.5 to 3 mIll. long; untber~ ovoid. 01' subrenifol'lII; ('onncctiH~ 
tlaick. 
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CASTILLA GUATEMALEN51S PITT1£ R. 

PLATE 39. 



PITfIER-TREAT!\IE~T OF THE (a~~US CASTILLA, 275 

Recelltn('h'~ (If the l'OHl]t1Pllll'lltlll 1Il111f.· illti{'I'I':O:l'f!Il('P gelllinllt!\ I,;; to !! <'Ul. 
long. 1.3 ('Ill, III diameter. hroadly nhconi('al aile! :lttenuutl' illlO II rathf'l' IOIl~ 

Hlul ~Ij->Ildt>r stillf', prodd('(l at th., h,I:-;j-> with 11 short hl':l ctelll 1n\'0 111('1'(', ~k!lINC 

hrntl(.i. shurl. :11)(1 with "ark tips , ))t'hi l"('cllc(' s lit·Jjk(>. nlade~, brncteoles, and 
f:tn ll1t~ll:'; a~ in prllllllry IntlO1"f'};(·elll '('. 

Ueceptudes of tlJc pIstillate iuflorc.>sct'llce ratiter lleeilly cnpulltorm and with 
til(! marginnl brnets still stron~ly ilH.'llrn'd lit tli(' timp of 11 nlhes!8, Outer 
Ht';llcs yery broad. l'owlded at tip, rareI~l mllcronatl', tomentoftt'. imbricllte in 
: : III' 4: rows. FlOWers 3 to 4 111 Ill . lo ng-, free nlmost from the b:.HH!, Free »:lrt 

or tbe r~rianth hairy, not lohulute lit til). dost'(1 hut for a 8111:111 rouDd :11)('r­
ture giving egre:>:~ tc'l thp !-;t.\' Ii'. O"IU'Y iHllll l'r !K'tl In thp rt"t't!)ltflcle, Stl'le 
Rlender, about 2.G Dlill. lonJ!, ClII II't'iy glahroll~: s til!JllUS 1.5 to 2 mm. long, 
linguIform, dividing n Uttle b('!ow the tip of the IJerianth, papillose-rugose on 
tbe Inner (llpper) fnrc, :>:tl]ooth o l1tio<itlf', 

Fl"lIctl ferol1s receptacles !~t'l"~ilt .. th'{' p (·lIll11l1fOl'nl. 4 to ri em, In diamete r. 
the oute r scales hlrge. partly ('onHm'llt and irllli!oltillct. Achenla 12 to ]G to 
t 'f\t"h r~'t~pta('lc. ubuHt 2 ('n!. lOll/.:' . l'Hllti1!1I01l!'l throu.:::h their whole len/.:"th, with 
,n IlromlnelH, pyramidal, acute tiJl. !'c!'(ls 1ll00'e o r l('ss ovoid, ]2 to 13 JlIIIl. 
long nnll about n mm, tbick; c piSllC'1'1ll trall ~rlil rent; arillns (in alcohol) 
brownish. 

P ,\NAMA: Around tbe bosJlit:.ll ~ a t .. \nC()Il, ('lIllal 7.ooe, Mrs, K, D, Gallilml. 
flowers and frlllt .... ·(>bruary. HnO (L So Xlltinll;.1 H(>rharillm no. :J931'i4). 

The abovE." de!o1<:rlJlt loll i~ hilf-;,\,d on till' ("I . .'sll material kindly sent from 
Ancon hy 1\1rs. Gaillard, but the I1I' :;;;t idea of tbr- spec ific !-;tatlls of the Panama 
tYTle wa~ gathered from the C()[)IJ!HI'hmn by )11'. n. F. Cook of Hooker's plat~ a 

with IImtel'ial of the other Centrlll .. \merielln ~Jledt's. Our spec imens are ronnel 
to possess all the chllrncters attributed by !\fr. Cook to his C. panamensis, and 
to agree also fntrJ)' with Honkpr's descriptions "lIut IIlns tmtions, 80 tlmt tber~ 
Is lIttll~ eloubt I('fl OS to the irlelltity of our tr('(' ~\'ith the one grown in CeyloH 
from seeds or cuttings collected on the hthmll~. 

9, Castilla nicoyensis Cook, Science n. ser. 18: 4:~~. HK);-). 

1'1.ATF.S 40-42, FIGURE [.:1, 
A mediulll·s ize.,1 tree, 10. (0 20 meters high. Limbs dlntricutc, Itsceudlng, 01' 

hori7.ontal. Flnriferolls tw igs f'O\'ered with n dense t-"Oating of ratbl'r Inng. 
browni.!'lh hairs. longitudinally striate when dry and tilled with 11 thick. whit(' 

• 
pith, 

)"euves of medium s Ize, decidllol1~ , Petiole:;;; 1 t o:1 em, long, t.hl<'l~ and densely 
hniry. Lenf blndes 20 to 46 em, long, 10 to 20 em. h l'():t d. mUl'C or less cordate-

• 

(,lUarg:hlllh' at h; l ~. ucumlmlt(· at tip. co\'(~red on the 1I1'Iwr fact~ with :;;'lllIr~ 

hnt r. t hi !4 thicker on the mldl'lb nnU. primary "t!lll~, p:dl'r llIul hairy, C~lleeltllly 
011 th~' H~in~, iu'u('ftt h , XernlttOIl regulur, prllllll nt'llt heneath. )Inl'~ill Iii!'· 

till(,t ly ~lelltnte·slnl1:1te, with tutts ot hair on th.., tedh.b Stipulcs ('adm·oll!'. 

rath€'T' ~IllHIl (fi tv j ('m. 1()1I~, 2 to 3 COl. broad). I:lllt~eHlate·acullllllnte. lH1rt)1i~lt 

:, 11\1 !'= lllootlJ insille, hnlry·tollleDto~ outside, with H whitish marginal line, 
ICt'Cf!lthlcles of tbe Inim:lr,r mnle ~nftorcscenCt! t:atin('(lIIs, gClUlnah', uHually 

IWO ".ai r~ in eacb ax il. ol lenlng out when nmture Into a tint di ::<e. 2.~ to 3,i, ('III. 
i n llin meter, Stipes ],~ to 2 ('lIt. lOll.£:. ratber ~hmdel', hairy. pro\' idc<1 witll fn'(!, 
Irilln~lllar braetlc ts, Scales of rec(mtacles iD ;:; or ( j row)';, rather lnrj!(' (nhoilt 

(I Tra us. , LiDn, Soc. J I. 2: 209. pI, ,n', 18S;:J. 
1>Tbc yonng lea\'~ are dark gr('(>o and sp8rAely lmiry nbon', t1 l'n~ l.r hairy . 

tomentoS(' b" tlt'ath : the ilult'nlntll", of tht' Ul;lr;::in is H"':lr('cly notil't>ubh'. :lJul 
tbl' hu !o1(' i)'; oftt'll IIIII,\" ,'( llll11h'll 01' ~1': lr ('t ' l ,\' f"1ll:lf;riIlHI .... 

• 

• 
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r, mill. Jon,l!. 3 mm. brnlltl •. o\":\tt-' It) onltc-lnllt't'Hlaf(', wltb tree lill~. 

minate bracts very few, small, omte·IIlHceolate or acuminate, cillate. 
Interstll­

Stomens 
glabron~. HllIl1t'fOUS nnd ,~cry clH~e to/!t'tller. :t to -ttl nlm. long; "Iuments 2.5 to 
3 mOl. long. slender; anther cells narrow, nttnched luterully on a thick. eXllUndcd 
conne<:th'e. 

HecelltncJes of tile secondary stllminnte inftorescence single or geminate, hairy, 
1.8 to 2.8 cm. lon~, clnynt<!. ("(illUded .l1ul scurrt' l.\' 0lw-n at the till. Stipes tl1irk. 
1 to ].2 ("Ill. lOll/:. Iwm"ith .. l willi 1 tH:t hT~lllllr whorls ot scal~like llntets. with 
dark, tl'ee, senriolls tipf'. ~("ul('s of tll(> recppta(: le hrolltlly rounded, acuminate, 
also will! free, dark tillS. Inter!'ltlUllil\;\1 bracts nhsent. Stamens 3.5 to O.ri 1lI111. 
I()II~. gil,brons. tlis11'ihuted in irl'c}tubu' linl~ (~Ull1lech..>d hy n tbln membranous 
band; filoments (·yliIHlrical. ruther FoielHler, 2 to 4 mill. long; rounectlre large, 
gcutel1nte; !Inther cell!'\ nnrro ...... H(~('t> IJtnl'le of the lJi~tlJlllte inflorescence 8~sslle, 
~hnllow, oo\-ered outsin(' with -l or!l rows or hnlry, con<.'re:;;:('ent, IlUbricllte scales. 
these brondly onltt'-Il.t'uminnte IU'Ilr the Im14~. lallc(~hltc-:leulJllnnte near the 
mnrgin. I"lowe!'!>' {'i,fi to Ii 1Il1ll. lonr.:. hllir 11l1lll('r~etl In the rccC'ptn('le. }o'ree 
part ot tbe pcrinnth thick, liairy outside nud inside. Irt'cgularly 3 to !)·toothrd. 

FlO. M. - f!'lornl de­
tails ot Castilla ni­
coycnlfill, a, II, SI s· 
mens at varIous: 
stages: c, longltudl. 
nal section of te­
male flo",·ers. Senle 
sl1gbtly lellS: thaD 3. 

Xtyle I'ather tltit:k. ahout 1 111111, long; glil!I1JIIS ~·t'llow. 

I!luu,&.:Hte. lIaTrowly hillteolntl', ~pirRlly twistetl ~l\ the 
elllh;. 

l<'l'uctift'l'otls r('<.-eIJI:l<.: It>~ cupuliform but ycry shal­
low. oj to fi ('m, i1l dill meter. theil' 8<...,,1('8 hroadly Onlte­

;'Cl1lllilhltl', t1.le lllHI'~lllnl Oll(>~ Illick, pointed, hnif· fl'('<:'. 
and corre:-ponding to ubortetl flowers. Acheniu 10 to 1fi 
to each l'C'C<'ptnc:le. On\Ugc red lit IlUlturUy, udhf'rlng tl'­

,l:p.thp.r for tlIelr lower hnlf. the npl)(,I' hilif heill':: free, 
more or 1(11\8 Jlyrumhlnl. nnd Slightly !p'oo\-ed,1I ~Hl'tls 

t'OUllfliRh, 0.:31 Ullll. lOll'::. 8.13 DlIU. in tUnlUeter, IllUl'e 01' 

1AAf' tlp.formed hy <:OIllI)re",,,,lolI;o Inner pelllcuin ll,.;ht 
entltl) brown; l'lllhryu smull, confenl, billel. about 1.5 mill. 
Inn).:. 

COSTA nlC,\: Around ~i('oy:l.. fit an altitude of ahout 
3UO meterii. '/'(mduz, stowers. 1'~ebl'llRry, fruit, ~Iay, 1899 
(Instituto trs.-J!~)':. (."'>osta Ricll no. 13723); Cook t!: 
DrJ1l1r. 67a. flowers nnd fruit. :\Iuy ~2. 1903: I'itlicr, 

flowers aUlt fruit, Jauun!';r. lB04 (, ' . K NlitiOl\JlI Hf'rlmrinlU no. r,7s:.10); ClI1Hnia 

~[8ceo. nt about ]00 IUl'h'r~ nltitmlc. Cook & l)oylc U4Q; )13Y 21. ]003, fl owers 
nnd fruit; Lus nuncfi~, IIltitllllf', HoH lIlt'jer~, Cook {C· j)'J!Jic 7:):0. Il'H"e~ f)llly. 

EXN,A:-:ATIOX OF l'l. ,\,.~:s 4H-I:!.--- I'I. ·10. fI, " o un;: I .. af of a 1«.'{'dlln):" s hnwlll(C ~\'rrate­

marJdn: rJ. Ilrlmary mall' innr,r,'s("' n.~ : " . "art HI' hr:lIw!!kl showln~ (" ~IUIIIo'nwnt l\l 11I1t1 
plstillat n lufloreSL'I'D Cf'R. 1'1. 41. hll~ r' of JI"8VNI I'llul l'ulI\lllpm' ~ ntt\1 lln(f plRtlllat,· 111110r­
{'scencel<. 1'1. 42, fnllts, if'l'rolllnl huds. llnd bas~ of Ir·nv{'s. All natural Rlze. 

'fhl~ R)l<'Cics hUR, 111 ('OIUlIIOI\ with C. r1a~tka. til<.' lOll~·sttplt;\le Illnlf! r('Ct')lt:l­

('les, but Jt. difJ('rs from fhnt "'Ite(,'tes h:r tbcs~ heillJ,: u~unl1y In clust~I'1'I Hf Hnly 
4 and ene~h openlnA' into n Ihlt drcuinl' disk. Thf>8e l't.'CeI1tncles I\t'e Illso RlI1nllf'r. 
with Ill(tn~ :-ole1!/lel' ~tIJl('io: :11111 lal'gm' ll1('ales, There :1,'(' 110 intC'r~tnminnhl bl'lICtR 
011 tbe cotnpleulcllt:11 illtll)t'(':«:encl'~ . while th~r nl't~ r"w or l't.'tlUeed to tlllrrnw, 
c'untlnuOHR Inmf'I1:(' Oil th~ prlnml'~' lII:th~ rN'Clltnriex. Till! f;tyl~~ nr(' ,:!lnhrouR. 
nlld the pubescencl~ nil tlj(~ twigs ullll leln'eli 18 IOIlJ!el'. Hot RO (l('us(', ancl mol'(' 
el'ect. 

"~I(lny of the!re n('benla nrl! aIK)rtiy('. 
b Exll'pmp dillll'nsions of 10 fo:Ieeilio:: Lf:'u/.:'th, S.O-l null HUiO 1ll0l.: llillmelt·l', 7.oR 

and 9.18 moo. 



Cor,jr, Nat. Herb, Vr>!. 13, PLATE. 40. 

CASTILLA NICOVENSIS COOK. 



PLATE 41. 

CASTILLA NICOYENSIS COOK. 



PLATE 42. 

CASTILLA NICOYENSIS COOK. 



PLATE 43. 

CASTILLA ELASTICA CERVANTES. 
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~o far Castilla nicoyensis is reported from the peninsula of ~icoya only, but 
the probability is that it will be found all along the coast of the Pacific, from 
::\il'aragua to Panama. It is a good rubber producer. the milk being particuhlrly 
nbundant toward the end of the dry season, and to tbis fact is due its almost 
('omplete extermination in the western forests of Costa Rica. Besides being met 
with in widely isolated clumps in the- forests of ~icoya, Guanacaste, Savegre, 
Ilud the Diqufs VaHey, there are several small plantations of this species scat­
tered in the tirst two districts and around Puntarenas and an exten~lye one in 
the "hucienda" of Dr. J. P. Valverde, near Las Cafias, on the southwestern 
slope of the volcano of Tenorio. 

10. Castilla elastica Cervantes, Gac. Lit. ~Iex. Suppl. 1794. 
PLATE 43. }o~IGURE 54. 

A large tree, attaining 20 meters and oyer. Young twigs densely ('m'ered 
with yellowish or grayish hair. 

Mature leaves rather large. Petioles 1 to 2 cm. long, thickly clad with 
grayish, brownish, or yellowish hair. Leaf blades 25 to 40 cm. long, 10 to 15 
crn. broau, olJlong-lanceolnte or slightly Iyrate, more 
Of less deeply cordate at base, acuminate. rough. 
sparsely hairy and dark green ab1we. velvety and 
paler beneath; midrib and primary ,'eins (th~ latter 
alternate, 17 to 20 on each side of the first) litt\f' 
conspicuous and pubescent on the upper face of the 
leaf, prominent, heatly nnnstomosed and hairy bp­
neath; margin obscurely sinuate, with tufts of hairs 
betwef'll the slnuses.a Stipules cnducous, fo;mnJ1 (5 
to 6 em. long, 2 cm. broad), hairy outside, smooth 
and purplish in~ide. 

Receptacles of the primary male infiorescence 
cadncons, stipitate, 1 to 1.5 cm. long, 2 to 2.5 cm. 
broad, almost uniformly in clusters of 4 (bigeminate), 
covered out~ide with 6 01' more imbricate rOW8 of 
small (:lbout 3.5 mm. long, 3 lllm. broad), Innceolate, 
obtuse scales free at the tip; lobes fiabellate, reflex(>(l, 
Hnd dlYersely plicate and distorted at time of anthesis. 
~tipes 1 to 1.5 em. long, with a whorl of small, oynte-

FIn. 54_·-Floral details of 
Cal$tilla elastica. a, 
Clustel' of l'ltomens, prl· 
mary Inflorescence, 1 find 
2 being abnormal forms; 
b, Isolated stamens. oni~ 

with bracteole; c, style 
with two stigmas; d, 
style with three stigmas. 
a-d, Scale 3. 

acuminate bracts at the base and a few more higher up. Intcrstaminate bracts 
IIIlI1icrous, shorter than the stamens. Stamens 2 to 3 mm. ]()n~. insert wI side­
wi8(~, eitllPr Singly or ill dus.ters, along dichotomous, radial, foliliCeoUI', di\'erf/ely 
~hap€(l cr(>sts; filaments Hattened, 1.5 to 2.5 mm. long, often bearing a bl'oafl, 
l';\r·shaped hmctf'Ole; l'Ollllective very large, scutelltite; lIuther cells n:ll'l'ow .... 

a The leal-"es of seedling~ :lnd young trees (Emrif'1~ 20) ar£' thinnC'r, obonlte 
and sharply acuminate. On immature leaves of adult trees the pubescence is 
thicker on both faces. 

b The clusters of stamens are Ht the branching poiuts or the crests, the 
isolated indl\'iduals scattered along the latter. The filaments arc often adher­
pnt to the bracteoles for part of their length. ~Iorphologieal1y the bracts aUII 
ihe stnmens HPem to be equh-alent; the filaments are flattened and mcmbranOll!'l, 
like the creHt Itself. Toward the margin of the receptacle the crests and 
hrnctrolcs disnppenr and the stamens issue directly from the floor of the 
receptacle. Oftcn the filament is the direct outgrowth of 8 bracteole. On the 
brncteoles are sometimes seen anther cells adhering just In t-be same way as 

• 
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Complemental male inflorescence not represented in the material; according 
to (;crn\utes's pldure of tbe I,hmt. recel)t81.'les ('ilnate witlJ uu elougutro sllpe. 

He('eptl1eles of the pistillate illtlol'e~L"enl'e ~es~ll(' 01' subsesslle. co\'ered outside 
with thick, glbbose, ovate-acumInate or lanceolute-acuruillute scales, more or 
less free at tbe tips. rerianth~ uuuate for tlwil' lower llUlt. til(> free ]1:I1't 

,'ell'ely witbout and tlil"lcJoo at tbe top Into 3 ur 4 lobnl~. Style vcry lllhorl" (0 . .'( 
to 1.5 lUlU.), thld. ~parsely lllllry; ~li,L{uuls 2, 3, (II' 5, broadly IllllCeoi:ltt.'l ,:3 to 4 
11I1Il . long, HlIlooth or sparsely hairy outsIde and with u papillose. pnrlllt.·, ~t igmatk 
surface. 

Fruiting receptacles large (4 em" and more tn diameter), distorted, ImrtIy 
r<'lh.'Xl'ft, tlml ofku elllhnl cill~ tl14.' (:olltigtlOttS twig. RtiJlt'Jot nearly 1 ('lit. long 
or ](,S8, con~rro with veh'ety, thick, oblong-lancco]nte bracts. Achenill. 35 to 45 
In ench reCt~ptncJe. their trce upper blllf l.u to 2 cm. long, large, rounded, a to 4-
groovl'd, fleshy and bricli rl.'t1 when quite ripe. depressed at tip, ~eeds more or 
less regularly o"oltl, 9.6 to 10 nun. IOllg, 6,2 to 6.8 U1Ul .in oluUlcter. I' testa wblte 
nnd Impery, cutyletlons thick, Ilia no-convex, radicle minute, SUllerior (Hooker)." 

~h;XICO: )Iotzol"Ougo, Veracruz, Cook, tJowen~ and fruits, )lay, 190u (U. S. 
:\utionul Hc>rbarillln noS. 6Ui100--102; alcoholic mnterlals); ('otlhuuyula. Mlchon­
CRU, Enu'ick 2, 20, only leaves, probably from young trecH, the identlttcation 
duubUul (HerbnriUlIl Field l\lU~CUIll n08. U;:t.J62 and H;-"'&SO); sc'lttered In Ihe 

bottoms nround Wnrtemherg, uear 'l'untoyuea, llllflstel.1.1. Vel'a.cruz, Ervendberu 
ail, lS5,s, h.'uYes and. young fruits ouly. the Identification doubtful (Gray 
Ht"dJurium) . 

)';XPI.A~,nIOS m ' 1', .. \"1'.: ~:I .-Hl,,(' fruits of f .'ustlllu clulllic" . }"rom Motzorongo specl­
OI C-D!$. Natural MI:te. 

BXCLUIH~D on DOUBTFIJJ. SPECIES. 

These arc here listed with reference" to the text and with a few 
odditionnl nott's. Pois~on~'" (.'m.li!lo e/asti('{f fir/a. lIot {'nh'I'l'cl in the 
text, is nlso COlllmelltNlnpoll. 

('If .'/ .1 illfl IIIf/ rl.-" mil ill/If/ ('1) ( 11 \1 S -:., J' I ' '''' flf 'a 

L' lI s /iliff IIOHl lIellls L _ ... _____ _ .. __ 
('UJ,Wlrf u1/111 K08('hllr · . . _. ____ ____ .. _., 

JlIIl 1'/,'" If 1/1 in 1111 I h']11 11 ___ _ _ 

_ .. _. - .---. ._ ---- -_ .. .. _-- _ ... -
- ... - - . --- --.----- ~ .. -- ---

~~-267 

251 
C'u.'idHla /liynt. Koschnr __ __ __ , __ __ ... , _ ... __ . ____ . ___ ___ ._ .. .. __ .. _ _ __ ___ _ . 251 

('IIH/illa ruV/'r/. Ko:-;dlllY _" ... , . . . _---- -- -_ .. _- -_. __ .. _-_ .. _---- ---- --_ .. - 251 

CaMilla. how· Is dlS<.-nrlled 011 :weollllt of it~ IUl\' jug het' ll ('~Whllshed on bet.~ro-­
geneous Illlllerlnls, belonging ill parI to t' . .rll//t/.:Illf11f-If.'Ii.'f. ill pnrt to C, fallo ;r, 
nnd for the l'~llmillder to an illsutlh.-i (·ntlj· i!l\'estlJ;atetl l;pecles of British Hon­
durasand the Enstern ('OU!:it of Cenl.r:tI .. \Ilwrita, lillOWll umung the lllltln~s ulldpr 
tilt' lmllle of "tUll(I." KI)~(' hp~"~ tbr(>c> Slll·dt~, whit-II ha\'t~ lIt'\'cr h('i'\L tl('~'l"ilh';1 

botanically. nrC' mere '·:ll'lutions du~ to eu\·iI"UIlUlent. Tb(' tlUrerellct! Is mainly 
In tile h:\I'J;: :111\1 the spf.!(·iJ)len~ all sllow elelll'ly the ijjlC'(' ith: cllllt"netel':-; flf C. (,08t(l­

,·icclIIa. 
---- - -- -- ------ .-- -_ .. _-_._-- - ----
:lllthC'I'S tlo III fuli flowers un the J~tu[s. I'esllltlll~ (mill tJu~ l'cn'rslou or the 
Ji!ltu mens. 

The disllO~ltion of tll(' 1)I"lieleoic on the fil li ment. Imly be pecullllr to the 
l\JotZOI'Hllgo fOrtH UIHI O. dfl-'dka, liS It has not heen 1I0tkt.~1 in materlnls of 
Central 01' South Americiln orlgin_ [n this cusc II. would constitute n n~l'.r 

goocl SI>et:itic cburnctcr. 
Tl.w !itulllf~m; of tb~ ~Jj)tznI'OTI/!o specimcns SC('IU to be partially HIf('(' I~l by 

I"nllW disease located ill III(' anther cells, these looking sometlm(':-; ublHwlllaliy 
~· \\ ' "lIt'll unt! t'ldnrg('I1. with hlnc'k ~I'ols oll'fhe nlll~idc, 
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In 1901 . Mr. J . Poisson, of the Puris Museum. publisbe<l III uu InformeLi wuy 
his Castilla cia.dica t:a,.. ligu!l, collected somewhere in Guatenmla 1)y :\Ir. Helle 
GuCorin, Chief of the Chemical Laboratory of tbe government ot tbat country. 
This \'ariety Is cb:lrnc terized mainly by fhe f:t et that it dOCR not produce com­
mercial rubber. Besides tbl s. tbe lea\'c!i are said to be smaller. ICAA balry. aud ot 
a utll'ker color Hum tbose of Ca.'1tilla dmltica (or rather of II Ri~' I('s NUJlJlOsed to 
be that. since C. elastica bas not yet- be<!n found in thi s pnrt of Central Amer ica) ; 
the infructescellc(>s a nti seeds arc nlso smaller, but the figured spcclmens nre 
e\'ldently Imw~ltul'e ones. 

The form re terred to by :\Ir. Poissf)n may be iclentlcal wlt.h Ca~tilla tlwlI, 

Hemsley as to Honduran material, but tbis can not be derided on the fragmen· 
tary information at haud, At best, these data indicating the presence In Guate­
mala of a form tha t does not Ilrouncc rubber mi~ht he aet.~ept ed ns u further 
testimony to Ute real existence of Hellisley's C'nigmatic ~Jle< . .' i c~, 

.Mr, Poisson's suggestion tbat his C, ('[astica rar, ligll may be the primitive 
type of C, dasifc(l Cenontes, Ihls hei ng an ., H Illcliorn ted forlU·' ('n. Is sCl1rcely 
worth mentionl nl,;. Ouly modern lllall has I'called the lJenefi t ut snch "Butural 
sek>('tiUll ,. ,lIld t ilncs are I()o~ sint.'e p:n:t whell the whole creation wu s l:ousidered 
us subsenient 10 hi s DecOs.. 

. .. - .. --.... ... . . . . ... ---
a Bull , !\Jus. Hi~t. Xat. l'ari!'. 7: :l'.:-I--3jj. 1001. 
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