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STUDIES IN THE GENUS HEVEA II
BY
Ricmarp Evans ScEULTES!

THE REDISCOVERY OF HEVEA RIGIDIFOLIA

In 1852, Richard Spruce made the type collection of
the extraordinary Hevea rigidifolia neor the confluence
of the Rios Usupés® and Negro in the Amazonas of
Brozil. Nemly a century has passed since this achieve-
ment, but, apparently until recently, no other collection
has been made, and the species has remained known
solely from the information derived from a study of the
type material. |

In March, 1944, during an extensive cytogeographic
Survey carried out in the Amazon Valley for the United
States Department of Agriculture and in collaboration
with the Instituto Agrondémico do Norte, Dr. John T.
Baldwin, Jr. discovered Hevea rigidifolia and introduced
it into cultivation at Belém do Pard.

In 1945, Felisberto Camargo, director of the Instituto
Agrondmico do Norte, sent his botanical explorer, Sen-
hor Ricardo de Lemos Frées, to the upper Rio Negro
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and lower Rio Usaupés area, where Spruce had collected
so extensively, for an investigation of Hevea and several
other genera of economic plants.

In July, 1946, in Belém, I had the pleasure of study-
ing & number of the specimens of Flevea which Frées
collected on this trip and which Dr. Adolpho Ducke had
determined (cf. Ducke in Bol. Téen. Instit. Agron.
Norte no. 10 (1946) 18). The scope and quality of the
collection are such that I am moved to compliment the
collector most highly on his sccomplishments and Dr.
Camargo for his part in bringing about this valuable con-
tribution to our knowledge of Hevea in one of the most
isolated regions of the Amazon Valley.

Without a doubt the most outstanding achievement
of Frées’ trip was his rediscovery of Hevea rigidifolia.
Four excellent and extensive collections were made in
three localities, all rather near the type locality. These
collections greatly increase our understanding of this spe-
cies which is certainly (with the possible exception of
Hevea microphylla Ule (Schultes in Bot. Mus. Leafl
Harvard Univ. 18 (1947) 1-9) the most distinct of the
whole genus, One of the collections includes several
valves of the capsule and two seeds, both of which struc-
tures have hitherto been unknown; and another collec-
tion includes seedling material.

In May, 1947, Frées recollected Hevea rigidifolia in
sterile condition from a locality where he had found it
two years previously. According to Senhor Frées, two
thousand seedlings of Hevea rigidifolia from this locality
(Serra de Tunuhy) have been established at Belterra.

The Frées collections of Hevea rigidifolia are impor-
tant from several points of view. They indicate that the
species is probably a very highly restricted endemic. It
is evident also from a comparison of the collections with
the type material that the species is apparently rather
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stable, showing variations which are surprisingly slight
for the genus. On the basis of g study of this new ma-
terial, we can now attempt to discuss the relationships
of Hevea rigidifolia with other species. FFurthermore,
the examination of the Frées material has convinced me
more firmly than ever that it is imperative to bring this
species, which has o number of unusual characteristics
found in no other species, into cultivation on a large
scale for investigations in selection and hybridization and
to study even more intensively its relationships.

There have been four descriptions of Hevea rigidifolia,
including the original, but they have all been based on
the type collection. The original description is very short
and has proved to be inadequate, in view of the compli-
cations which are presenting themselves in the detailed
and eritical studies of the genus as to its subspecific con-
cepts and phylogenetical relationships. The second® and
third* descriptions, those of Muellex-Argoviensis, are

L foliolis coriaceis margine recurvis, alabastris mase. cylif}-
drico-conicig angustis, calycibus pro 2/8 longitudinis partitis, laciniis
triangulari-lanceolatis acute acuminatis, disci mase, glandulis Ia-nr‘:eo-
lato-subulatig glabris, antheris 6-10 irregulariter biseriatim ver-tlcﬂln-
tis, columna supra-staminali integra glabra, stigmatibus brevinscule
stipitatis , , , Arbor 80-pedalis. Foliola circ, 9-12 cm, longa, 4~5 cm.
lata, lanceolnto-elliptica, acute acuminata, basi acuta, subtfls sub-
glaucescentia, supra—laevigatn, glabra, multo crassiora quam in con-
generibus, Costae primariae crassae, secundariae tenuiores, subtus
Prominentes; venae validiusculae, subdeplanatze. Paniculac amplae,
albido-v, cinereo-tomentellae, Calyces mase. aperientes 4 mm. ae-
duantes v, paulo longiores, foeminei aperti usque 7 mm, Jongi, mtug
clrea fandum minute subulato-glanduligeri; lacinize longe et anguste
acuminatge, *? .

“a foliolis coriaceis margine recurvis; alabustris masc. cy.ll.n-
drico-conieis angustis; calycibus pro 2/8 v. 8/5 IongitUd}mS _P‘“'t‘t‘sl
lacinijs ¢ base triangulari anguste lanceolatis acute acumlm}tls R disc.:i
Jase, glandulis lanceolato-subulatis glabris; antheris 6-10 1rre3‘ulm;
ter biverticillatis, columna suprastaminali angusta glabra; stylo brev

ls‘t‘incto, ovario glabro, .
Anpor 80-pedalis. Prrrour validi, foliola aequantes v. iis longlores,
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greetly emplified from the original of Spruce and have
served until the present time; the third (1874) was re-
produced with only slight alterations by Pax.’

In the following notes, I have thought it advisable to
offer & new deseription, based upon the three previous
ones, but extended and altered to conform with the ad-
ditional information resulting from further observations
and studies of the typical material and from an examina-
tion of the Baldwin and Frées collections. The fact that
it has been necessary to make only minor changes is at
once a tribute to the accurate work of Spruce, Mueller-
Axgoviensis and Pax on the type collection and an indi-
cation of the unusual stability of this species-concept.

apice valide biglandulosi, FovroLa cire. 9-~12 cm, longa, 4—5 em. lata,
oblongato-elliptica, acute cuspidato-acuminata, basi acuta, rigidiora
quam vulgo in genere, supra laevigata et nitida, utraque pagina glabra,
subtus e glaucescente palliodora et validiuscule venulosa, venae vix
prominentes; costae majores utroque latere cire. 12, primarine validae
et valde prominentes, Pawicuran amplae, floribundae, micranthae,
cinereo v, fere albo-tomentellae,” CaLyors mase, aperientes 4 mm.
aequantes v. paulo longiores, feminei aperti usque 7 mm, longi, utri-
usque sexus intus inferne praesertim vellereo-tomentelli. GLANDULAE
disci florum mase, elongaine, erecto-patulae, acuminatae, basi tantum
connetae et more ovarii et columnae suprastaminalis omnino glabrae.
Ovariun ovoideum, stylo brevi stigmatibus paulo longiore valido termi-
natum, teres et laeve, glaberrimum. Fructus ignoti. **

& “Arbor ad 10 o, alta, Petiolus validus, foliola aequans vel super-
ans, apice valide higlandulosus ; foliola 9-12 cm. longa, 4—5 cm. lata,
oblongo-elliptica, cuspidato-acuminata, basi acuta, valde coriaces,
margine revoluta, supra laevia et nitida, utraque pagina glabra, subtus
glaucescenti-pallida, valide venulosa; costae utroque latere ca, 1%
Paniculae amplae, floribundae, cinereo- vel albo-tomentellae. Alabas-
tra % eylindrico-conica, angusta. Calyx % 4 mm, longus, 9 7 mt.
longus, utrivsque sexus intus tomentellus; lobi triangulares, acurmi-
nati; disei gplandulae % lanceolato-subulatae, glabrae, acuminatae, basi
tantum connatae; antherae 9-10, irregulariter biverticillata; colurana
staminalis glabra, ultra antheras longius producta; ovarium glabram;
stylus brevis, Fructus ignoti,”’ :
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Hevea rigidifolia (Spruce ew Bentham) Mueller-
Argoviensis in Linnaea 84 (1865) 208; in DC. Prodr.
15, pt. 2 (1866) 718; in Martius FI. Brasil, 11, pt. 2
(1874) 800—Hemsley in Hooker’s Icon. PL 26 (1898)
t. 2578, figs. 11, 12, 18—Pax in Engler Planzenr, IV,
147 (Heft 42) (1910) 124—Ducke in Arch. Instit, Biol,
Veg. Rio Janeiro 2, no. 2 (1985) 285; in Bol. Técn.
Instit. Agron, Norte no. 10 (19486) 18,

Siphonia rigidifolia Spruce ex Bentham in Hooker’s

Journ, Bot. ¢ (1854) 871.

OrieINaL pEscrrprION:

“8. rigidifolia, Spruce, MS. ; foliolis ellipticis crasso-coriaceis glabris,
panieulis pulvemceo-tomentosis, ealycibus subacuminatis, antheris 5-8
ad basin columnae irregulariter subverticillatis,— Ramuli glabrati,
Foliola breviter petiolulata, 5 poll, longa, 24 poll, lats, acute acumi-
nata, margine recurva, basi cuneata, multo crassiora et rigidiora quam
in caeteris speciebus, subtus punctis crebis albicantia. Paniculue py-
ramidatae, semipedales, Flores pallide flavi, maseculi 2 lin., foeminei 8
lin, longi, dntherqe 8. luteae, Stylus evidentior,

“A milky tree of 80 feet in height, from the coatingas of the Rio
Usupés R, Spruce,**

ExTeNDED DESCRIPTION !

Arbor parvs, usque ad triginta ped. alta, 8.5 ad 10 poll.
in diasmetro, latice albo. Letioli robusti, 8-24 em. (max-
ima Pro parte 18-1%7 em.) longi, 1-8 mm. in diametro,
teretes, cortice glabro rubicundulo-brunneo vel stram-
ineo-brunneo, tenuiter striati, basi leviter subearnoso-
dilatat, apice valide biglandulosi. Petioluli robustim:es,
8~18 mm. (maxima pro parte 5-7 mm.) longi. Foliola
valde reclinata, statu adulto valdissime corinces (et multo
rigidiora quam illa in genere vulgo visa), perfecte oblon-
gato-elliptica vel saepe elongato-elliptica, basi cunea.ta vel
Siepe valde rotundata, apice acute cuspidato-acqmmﬂtﬂ,
Margine conspicue recurvate, 6-19.5 em, (maxima pro
Parte 10-13 cm. ) longa, 8.5~8.5 cm. (maxima pro I?al:te
4.5-6.5 cm.) lata, supralaevigata, pallide cinereo-viridia,
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EXPLANATION OF THE ILLUSTRATION

Prare VIII. Hevea riebrroira (Spruce ex Benth.)
Muell,~Arg. 1, terminal branch with inflorescence,
one third natural size, 2and 8 » staminate flowers,
natural size, 4, stamen, one and one third times
natural size. §and 7 s seeds, one third natura) size,
8 and 9, valves of the capsule, one third natural
size, 10 and 11, ovary, two and two thirds times
natural size. 12 and 18, pistillate flowers, one ond
one third times natural size.

Drawn by A. N. Frrraz
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valde nitida, omnino glabra, infra glaucescenter pallidiora
crebro-tessellatis punetis albicantia et validiuscule venu-
losa, costis subtus prominenter elevatis, glabris (special-
iter primariis), secundariis utrinque duodecim ad quin-
decim. Paniculae amplae, elongatse, folia subsequantes,
aliquid rigidae, floribundae, minute cinereo- vel fere albho-
tomentellae. .4labastra masculina anguste et longe cy-
lindrico-conica, valde acuminata, calycis segmentis apice
valde et conspicue imbricatis contortisque; feminea mul-
to majora, acuminata. Calyces pro genere satis crassius-
culi, maseculini aperientes 8,5~ 6 (plerumque 4) mm.
longi, feminei 6-8 mm. longi, extus densissime albo-
tomentelli, intus usualiter glabri sed raro vel apicem ver-
sus vel fundum versus parce minute pulveraceo-tomen-
telli, utroque sexu per 2/8 vel 8/5 longitudinis partem
partiti, laciniis e basi triangulari anguste lanceolatis, apice
acute acuminatis, marginibus integris involutis, pallide
Iuteis; laciniarum florum femineorum apicibus valde re-
tortis. dntherae plerumque sex (raro septem ad decem),
irregulariter biverticillatae, parvae; columna suprastam-
inalis angusta, gracilis, glabra, usque ad 2 mm. ultra
antheras producta. Disci glandulae florum masculinorum
elongﬂto—subulatae, erecto-patulae, glabrae, acuminatae,
basi aliquid connatae ; floram femineorum magnae, irreg-
ulariter elongato-linguiformes, usque ad 1 vel 1.2 mm.
longae, valde erectae, glabrae. Ovarium ovoideum, 1
nm. X1.5 mm., glaberrimum sed nune minute punctu-
latum, brevi cum stylo stigmatibus; stigmata congesta,
Subglobosa, crasso-conflata, glabra. Coccorum wvalvee
Iignosae, usque ad 5 em. longae, 1.7-2 cm. .Ia.tae; epl-
etrpium tenue sed probabiliter vivo fibroso-striatum en-
docarpium 2 mm. erassum, siceo valde contortum., Semina
regulariter elliptico-ovoides, valde angulosa, aureo-l?l'un—
2ea cum maculis irreguloribus magnisque, ferrugineo-
brunneis, 2,5-2.9 cm. X 1.6-1.9 em. X 1.8-2.2 cm., raph-
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ide prominenti et faciebus satis amplis. In terris saxosis,
semi-xerophyticis, in plantarum societate quae in lingua
brasiliense ‘‘caatinga’’ nominatur, in locis usque ad cires
mille pedes altitudine erescit, Nomen vulgare ‘‘serin-
gueira’ vel ‘“‘seringueira da serra”’ est.

COLLECTIONES EXAMINATAE:
BraziL: Estado do Amazonas, prope Panuré [Tpanoré] ad Rio
Uaupés, Oct. 1852~Jan, 1858, Richard Spruce 2527 (Tyrr COLLECTION),
Brazir: Estado do Amazonas, Javereté, Uaupés, Rio Negro. “Alf'
vore de 9 m., 25 cm. [diam.] ; folhas coriaceas, um tanto pendentes,
“Seringueira. Oct, 22, 1945, Ricardo de Lemos Fries 21258,
Brazi: Tstado do Amazonas, Iraruea, Rio Igana. “‘Arvore, 7 m.,
15 em, [diam.]. Casca fina, latex branco, abundante, congulavel, Fol-

has pendentes, coriaceas,®’ Nov. 16, 1945, Ricardo de Lemos Fries
2139,

BraziL: Estado do Amazonas, adjacencias da serra de Tunuhy,
estando-se até a 808 metros dealtitude. ‘‘Rica em lgtex braneo, coagu-
lavel.”” Nov, 14, 1845, Ricardo de Lemos Frées 21401,

Brazin: Fstado do Amazonas, Serra Tunuhy, [Rio] Icana, Rio
Negro, May 5, 1847, Ricardo de Lemos Frées 22303,

BrazL: BEstado do Par, Belém do Pars, ““Seedling cultivated in
Instituto Agronémico do Norte, collected by J. T. Beldwin, Jr., at
Montepelago, Rio Uaupés, Estado do Amazonas, March 1944, Ster
ile,”? August, 1947, Richard FEvans Schultes 8663,

The distribution of Hevea rigidifolia

The small number of stations now known for Hevea
rigidifolia indicate that it is, with all probability, a highly
restricted endemic, for the rather extensive collections
of Hevea which have been made in other regions’ in the
Amazon Valley have never yielded this species.

Hevea rigidifolin appears to be centered near the con-
fluence of the Rio‘Negro with the Rfo Vaupés, or, more
precisely, in the triangular sector formed by the lower
course of the Rio Vaupés, the Rio Negro above its con-

8 Hevea rigidifolia is erroneously attributed ‘‘am mittleren Orinoko’’
in Planzenr, IV, 147 (Heft 42) (1910) 124.
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fluence with the Vaupés and the Colombian border. Since
this species is endemic to caatingas, however, its dispersal
is necessarily interrupted and usually confined to the
hinterlands, Therefore, further explorations may and
doubtlessly will increase our knowledge of its range,
Inasmuch as the Frées collections from Jauareté were
made exactly on the Colombo-Brazilian boundary, it is
safe to include Heveq rigidifolia in the enumeration of
Colombian species of the genus (Schultes in Bot. Mus.
Leafl. Harvard Univ, 12 (1945) 11). In 1945, I published
the following remarks in this connection (here translated
from the Spanish) (in Rev. Acad. Col. Ciéne. Exact, Fis-
ico. Nat. 6: nos, 22~23 (1945) 386): ‘“This species, col-
lected by the Iinglish botanist, Richard Spruee, in caatin-
gas in the lower Vaupés near Panuré, Brazi, is repre-
Sented in herbaria only by the type collection. The type
locality gt Panuré is very near the boundary between
Colombig and Brazil and, for this reason, it seems prob-
able that Hepeq rigidifolia will also be found in the
Vaupés of Colombia below Mitd.”” 1t should be sought
in the Rio Querarf as well.

For the same reason, I suspect that in time we shall
also be able to assign Hevea rigidifolia to the Venezue].an
flora, Tt should be expected to occur in the general vicin-
ity of the Piedrg, de Cocuy. Pittier (Manual de las plan-
tas usuales de Venezuela (1926) 262) indicates that Hevea
rigidifolia forms a part of the Venezuelan flora, but I
Strongly suspect that this statement is based upon col-
lections of the very thick-coriaceous Hevea pauciflora

Spruce ex Bentham) Muell.-Arg. var. coriacea Ducke,

"In the small but eritically interesting collection of f‘Ievea.whtch
Paul g, Allen, of the Missouri Botanical Garden, made in this gen=
“tal aven in 1048 ang 1944 for the Rubber Development Corporation,

* rigidifolia is not represented. (See Baldwin in Amer. Journ, Bot.

4+ (1947) 263 for reference to Allen 3049.)
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frequent in the Orinoco area, which have been erron-
eously determined.

In spite of the fact that Hevey rigidifolia may prob-
ably oceur within the boundaries of three different coun-
tries, I am of the opinion that, with the single excepthn
of H. minor Hemsl., it represents the species which is
most narrowly restricted in range® and possibly one of
the oldest of the genus,

It is of interest to note that Hevea rigidifolia is some-
times found on cantingas at relatively high elevations.
The Frées 21401 collection from Serra de Tunuhy was
made at an altitude of approximately one thousand feet
above sea level. I have found that in the peculiar habitﬂﬁ
of the caatinga florg of these open sandstone mesas or
campinas in the adjacent areas of Colombia, the greater
the altitude above the forest floor the more intense the
conditions of and response to xerophytism. ’.[‘hus,'t.he
higher one finds the diminutive xerophytic Hevea nitide
Mart. ex Muell,-Arg. var, towicodendroides (R. I Schultes
et Vinton) R. B. Schultes (in Bot. Mus. Leafl. HarVEL‘Td
Univ., 13 (1947) 9-11), the more reduced it is in all 1ts
vegetative parts, It is significant that the specimen_s n
Frdes 21401, from 1 tree growing so high above the Jun-
gle surroundings, shows no special vegetative ndaptatfons
correlated with increased intensity of heat, radiation,
drought or other Xerophytic conditions.

According to Senhor Frées, Hevea rigidifolia is found
on the flat sandstone mesag as well as on the ]ighFIY
forested slopes formed by the talus from the eroded cliffs
of the hills. The collection Frées 21401 was made in the
light ““talus-forest’’ of Serra de Tunuhy, the tree grow-

®The range of Hevea camporum Ducke, the specific status of which
is now under question by Dr. Adolpho Ducke (in Bol. Técn, Inst,

Agron, Norte no, 10( 1946) 18), is not known but may be less extensive
than that of any other,
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ing in gravel and among huge, scattered blocks under
severe conditions of chersophytic drought, Senhor Frées
deseribed the habitat to me as follows: “Hevea rigidi-
Jolia in this locality (Serra de Tunuhy) is fair-sized be-
cause it is under a light forest; the crown of the slender
Hevea protrudes above the forest seeking light. ... I
estimate that the mesa-like top of Tunuhy is 1000 feet
above the forest floor, but I ascended only about 600
feet, where X collected number 21401.”*

Variability of Hevea rigidifolia

The present study of the variability of important spe-
cific characters of Hevea rigidifolia is based upon an ex-
amination of: (1) the type and a duplicate type in the
Royal Botanic Gardens at Kew; (2) a photograph of a
Specimen of the type collection from the Delessert Her-
barium (8) one duplicate type preserved in each of the
following institutions: Gray Herbarium of Harvard
University; the New York Botanical Garden; the Brit-
ish Museum of Natural History; the Fielding Herbarium
8t Oxford University; the Herbarium at Cambridge.z
Uni"el'Sity, and the Herbarium Amazonicum Musei
Paraensis (Museu Goeldi) in Belém do Pard; (4) thirty-
$iX specimens of the four Frées collections; (5) & young
individual introduced to cultivation at the Instituto
Agrondmico do Norte by Baldwin in 1944. Furtl?er-
More, I have also had the opportunity of question'mg
Senhor Frées in great detail about the habit and habitat
of the trees from which his collections were made. .

It is clearly apparent from a study of these (:'o]lfaci.;mns
from five different localities that Hevea rigidifolia is an
Cxceptionally stable species. It is indeed un?sual to find
3 concept of such stability in this very Vﬂl‘l.ﬂ.ble genus.

nless later investigations with large quantities of seed
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of the trunk which may measure, according Fo .Bjroe's,
from eight to twenty-five centimeters; this variability 11111
the size of the trunk is found in g large number'o.f Smﬂf
trees which grow under the xerophytic conditions o

The leaflets of Hpyeq 7igidifolia are apparently always
of the same consistency, color and glaucescence; their
adult size is Very constant, varying usually from 10 to 118
M. in length and 4.5 to 6.5 em. in width; they are il
Ways peculiarly and strongly recurved-marginate;; their
tips are consistently long and sharply cuspidate-ac_uml);
hate; there ig never any trace of pilosity in the axils o
the nerves; the numpey of secondary nerves is twelve ;60
fifteen, Occasional]y (as in Fries 21394) the strongly
rounded base of the leaflets departs from the c‘fneﬂ]te
condition which jg usual in thig species; this is, curiously
enough, the only vegetative variation of ilI.IPOI'tnnce
which was noted, except for g very slight dl‘.’ergence
from g perfectly oblongate-elliptic shape (as in some
Specimens of Fy-ggg 21253). _

The inflorescenceg inall of the collections are pecuharl)l’
rigid, are Profusely flowered, and are more or less equa
or subequal to the leaves, .

0 variations of any sort in the form of the staminate
buds is apparent; all ape very strongly cylindl'lc'c_omc’
conspicuously acuminate, apd densely cIothed_Wlth s
white indumentyp,, The pistillate flowers, with t-he
spreading ang sharply recurved narrow acuminate tips
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of the calyx lobes, show no variation. Sizein the flowers
is also constant,

I have studied five staminate Howers from various
specimens of the type collection and thirty-six, taken at
random, from the Frdes collections. The number of an-
thers is extremely constant, being six in all cases but
two. In these cases seven anthers were found, the unusual
insertion of an extra anther indicating abnormality. I am
at a loss to explain Mueller- Argoviensis’ statement that
the number can vary between six and ten, unless arare
or abnormal condition existed in the material which he
studied (necessarily material of the type collection).
Hemsley (in Hooker’s Tcon. Pl. 26 (1898) t. 2578,fig. 11)
indieated six anthers, irregularly inserted in two verticils.
Spruce, in the original description, described them as
they are in Hevea guianensis Aubl. var. lutea (Benth.)
Ducke & Schultes, which has most frequently five, less
frequently six, but rarely (and probably abnormally)
Seven or eight. It is evident from a study of the new
collections that the number of stamens is normally and
quite constantly six. ;

No variation of any appreciable degree was noted in
the size, shape, and insertion of the lobes of the stami-
Nate disk. In all of the flowers examined, they are Iarg?;
very long-acuminate, and conspicuously spreading. It Is
of interest to note that the disk lobes in Hevea rigidifolia
are larger than in any other species. '

An examination of three pistillate flowers from the
duplicate type at the Gray Herbarium, two from the type
8 Kew, and fifteen from the several Frées collections has
Served to emphasize the stability of all the important
characters, with the exception of the indumentum of the
inner surface of the calyx. The calyx lobes are l_nval'lably
divided about two thirds or three fifths of their length;
the tomentulose indumentum of the exterior of the calyx
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lobes is surprisingly constant in density; the interior of
the lobes is almost always perfectly glabrous; the ovary
is completely glabrous, sometimes very slightly pune-
tate; the style is very much abbreviated and thickened;
the stigma lobes are unusually large and carnose, cover-
ing the short style; the annular disk js consistently very
large and conspicuous, very irregularly deep-laciniate,
the tongue-shaped Segments often up to I or 1.2 mm. in
Iength——-probably the largest of any species of Hevea,
All but three of the pistillate flowers which I examined
were completely glabrous within, In the three excep-
tions, I found an extremely sparse tomentulose indu-
mentum on the wpper half of the inner surface of the
calyx, especially near the apex of the lobes, Seibert
(in Ann. Mo. Bot. Gard. 34 (1947) 841, pl. 88), has illus-
trated the pistillate calyx as very remotely tomentulose
on the upper half of its interior surface. Hemsley (loc.
cit. fig. 12) published g drawing of an open pistillate
calyx of Hevea rigidifolia showing a tomentulose con-
dition on the entjre inner surface of the lobes, but this
Wwasan error. I hgve examined the original sketch which
is attached to the type sheet at Kew and have found that
the interior surface of the pistillate calyx is drawn as
tomentulose only near the apew of the lobes. The dis-
sected flower on whicly this sketch was based agrees with
the origing] drawing. It should be noted that the origi-
nal sketch of Hepe, rigidifolia was redrawn and, unfor-
tunately, altered ip breparing the plates for publication.
Mue]ler—Argoviensis (in Martius Fl, Brasil. 11, pt. 2
(1874) 800) stateq that the calyces of both staminate and
pistillate flowers are ““intus inferne praesertim vellereo-
tomentelli, **? Ppy (in Engler Pflanzeny, 4, 147 (Heft 42)
"In an carlier deseription of Hepey rigidifolia, Mueller-Argoviensis

(in DC. Prodr, 15, pt, o (1866) 718) indicated that the pistillate
calyx was )intus cires. fundym minute subulato-glanduligeri,”” (See

footnote 3,
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(1910) 124) repeated this, stating: “‘calyx. ... utriusque
sexus intus tomentellus.” I find it diffeult to reconcile
this with my own observations on flowers from both the
pre and from the new material, but I think we may be
Justified in assuming that there is some variability in this
character and that the normal condition is a glabrous
interior of the pistillate calyx. :

Hemsley (loc, cit. fig. 18} has also published & sketch
of the ovary showing a sericeous indumentum covering
all parts of the ovary. Mueller-Argoviensis (loc. cit.) and
Pax (loc. cit.) both indieate *“ovarium glabrum '’ this
coincides with my own observations. :

Relationslips of Hevea rigidifolia

There has been some difference of opinion with regard
to the closest affinities of Hevea rigidifolia. Mueller-
Argoviensis, in his description of Hevea nitida, wrote:
“evidenter affinis H. rigidifoliae et H. brasiliensis.” In
2 detailed consideration of generic subdivisions in Hevea,
Huber (in Bol. Mus, Paraense 4 (1906) 622, 682) in-
cluded Hepeq rigidifolia in the section Bisiphonia, series
Luteae, together with . lutea (Benth,) Muell.-Arg.,"
H. cuneatq Hub.," H. Duckei Hub.,* H. paludosa
Xle, H. apiculata Baillon® and H. Benthamiana Muell.-

rg. |

Huber’s statements regarding the relationships of

cvea rigidifolia should be of interest because of his
Vast knowledge of the genus, although it is probably
true that, due to his confusion of an unusual variant of
H. Benthamiana from the Rio N egro with H. rigidifolia,

1 , .
Now considered to represent Hevea guianensis var, ulea.

, A poorly understood concept representing possibly a form of Hevea
Sutanensis,

Now included by Ducke as a synonym of Hevea Benthamiana.
Probably a variant of Hevea guianensis, -
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he did not, at that time, clearly delimit the former from
the latter species. He wrote (loc. cit. 682), translated:
“Pertaining undoubtedly to the Luteqe series because of
the disposition of the anthers, Hepeq rigidifolia occupies,
from other points of view, 2 special position in this group
« «« . In its whitish pubescence and acuminate staminate
buds, the inflorescence strongly suggests Hevea brasilien-
sis (HBK.) Muell. -Arg, Furthermore, the segments of
the disk of the staminate flower are more strongly de-
veloped in this species [i.e, H, rigidifolia] than in any
other species,’’ Later, the same investigator (in Bol.
Bh&EmmmVﬂmw2%MMMmdmmmemmm
of Heven rigidifolia in the Luteae series was open to some
doubt; and (loc, it 206) that it might be necessary to
remove L. microphylla Ule and AT minor from series
Intermedine (he considereq series Luteae and Intermedioe
to represent provisional classifications and not natural
groups) and, together with H. rigidifolia, form a new
group which would be characterized by a strong develop-
Tnent of the segments of the staminate disk.

Ducke more recently stated (in Arch. Instit. Biol.
Veg. Rio Janeiro 2, no. 2 (1985) 285): ‘‘According to
the descriptions, the specie [i.e. ; Hevea rigidifolia) dif-
ers from H. Benthamiona principally by its glabrous

essential character from those of the typical Bentham-
iana.” After having hag occasion to see the Frées ma-
terial, Ducke (in Bol. Técn. Instit. Agron. Norte no, 10
(1946) 18) wrote ip regard to Hevearigidifolia *‘distingue-
se, de uma Benthamiana de folhas inteiramente glabras,
pela consistencia rigidamente coriacen das mesmas. . - -
as flores masculinas siq mais longamente acuminades €

u .
Until recently eonfuged with Hevea minor,
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mais estreitas que em qualquer especimen de Bentham-
lana, por mim visto. "’

The extensive Froes material, with its abundance of
flowers, enables us to evaluate more critically and more
extensively than has hitherto been possible the relation-
ships of Hevea rigidifolia. It would appear quite prob-
able that Hevea rigidifolia occupies a somewhat inter-
mediate position between Hevea pauciflora var. coriacea™
and H. Benthamiana, having, florally at least, closer
affinities with the latter than with the former.

The extremely heavy coriaceous nature and the glau-
cescence of the leaflets of Hevea rigidifolia as well as the
glabrous condition of the lower surface of the leaflets

%In the present article, I am using the concept Hevea pauciflora
Var. coriaceq in the sense in which it has been established and used
by Ducke (in Arch. Instit, Biol. Veg. Rio Janeciro 2, no. 2 (1985)
289). The concept has also been used in this sense in several of my
Previous papers (in Bot. Mus. Leafl. Harvard Univ. 12 (1945) 1-82;
in Rev, Acad, Colomb, Ciéne. Exact. Fisico-Quim, Nat, 8, no. 22-23
(19‘1'5) 381-388; in Rev. Fac. Nae. Agron, (Medellin) 6, no. 22
(1946) 18~45), 1 suspect that what has been considered as Hevea
DPawciflora var, coriacea represents a concept deserving varietal distine-
tion. Baldwin calls this H. confuse (Baldwin: in Journ, Hered. 88
(1047) 54; Baldwin & Schultes in Bot, Mus. Leafl. Harvard Univ.
12 (1947) 885). Until it is possible to investigate the entire Hevea
Paveiflora complex critically, however, I believe it is advisable to xz'min-
tain Ducke’s treatment of it. A complete study of the H. paucifiora
var, corigeeq—Ff, rigidifolia—H, nitida—H. confusa problem and of the
Yelationships between these concepts is urgently needed and must be
carried out before a clear understanding of the genus as a whele can
be expected, Ducke has recently (in Bol. Técn, Instit. Agron. Norte
00, 10) (1946) 18) indicated doubt as to whether Hevea canfisa f.'hould

€ Mmaintained as a variety of H, panciflora or incorporated with H.
Pauciflorg var, coriacea, ,

The writer believes that Hevea Benthamiana and H. Spruceana
(Benth,) Muell.-Arg, are distantly allied species and that some .relt.l-
tionship could, therefore, be expected to exist between H rigidifolio
md H, Spruceana, Since it appears, however, to be of 2 minor d.c:gl'ee,
a detailed analysis of this relationship will not be discussed in the
Present study,
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Jora vay, coria

combine with other general similarities in vegetative
characters to indicate a rather close relationship with its
companion of the caatingas, X, paveiflora var, coriacea,
It is worth pointing out, incidentally, that while coria-
ceous leaflets are very possibly a manifestation of xero-
phytic caatinga conditions in both of these species, as in
many other plants, there are sufficient similarities in
vegetative characters to indicate that this is due to some
affinity and not to an ecological parallelism between
Hevea 11Qidifolia and H. paucifiora var. coriacea.

- The seed of Hepey rigidifolia does not appear to be
similar to that of 7. pauciflora var. coriacea. Tt is larger,
broader in relation to jtg length, and much less sharply
angular, However, one seed preserved with the collec-
tion Frdes 21253 curiously approaches the shape and size
which, so far as we know, is usual for Hevea paucifiora
Var. coriaceq, being smaller, narrower, and very sharply
angular in cross seetion, (This seed may have been in-
cluded erroneously in Frdes 212683, hecause it does not
match any othep seeds in the same collection. Further-
more, Fries 21959 vy growing in close proximity to
Brées 21249 which appears to be referable to the Hevea
pauciflora var, corigepq complex, and a confusion as to
the source of this seed would pot be difficult.) Ducke
(in Bol, Téen, Instit, Agron. Norte no. 10 (1946) 1?)
indicates that the seed of Hepea rigidifolia is similar n
sha}pe and size to tha of typical I, paucylora. If thfs
unique seed actually belongs to Heveq rigfdzfo{z’a, it

butea or H, nitidy which have simi]ay angular seeds. We
cannot draw any definite conclusions, however, on the
basis of the few known seeds of Hepeq rigidifolia.

In foral characters, however, there is less to point 10
& close affinjty between Heyeq rigidifolia and H. pauci
cea. This is especially true when the dif-
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ferences in such critical characters as the number of sta-
mens, the size of the anthers, the length of the supra-
staminal column, the size and form of the glandular lobes
in the staminate tlower, and the condition of the annular
disk in the pistillate fower are taken into consideration.
The very different form of the masculine buds—short, i
obtuse, even somewhat truncate in Hevea pauciflora var. |
coriacea, but extremely long and acuminate with the tips
of the segments peculiarly spiral-imbricate in H. rigidi-
Jolia—likewise would tend to indieate that the affinity
between the two might not be exceptionally close.

The young leaflets and seedling leaves of Hevea rigid-
ofia, as in some specimens of Frdes 21258, are strikingly
similar to the adult leaflets of H, pauciflora var. coriacea,
although the shape and size of the adult leaflets of H.
rigidifolia are peculiar and cannot be easily confused with
those of any other species.

In connection with the relationship of Hevea rigidi-
Jolia snd H, Dbauciflora var, coriacea, it is pertinent to
diseuss several interesting collections which, in some re-
Speets, would superficially appear to be rather intermedi-
ate between the two concepts. Asstated above, in March,
1944, Dr. John T, Baldwin, Jr. discovered H. rigidifolia
and introduced it into cultivation (Baldwin in A}rn.
Journ, Bot. 33 (1946) 215-216), There is one young in-
dividual growing vigorously in the collection at the In-
stituto A gronémico do Norte (Pl IX).

Baldwin made chromosome studies in the field and
brepared herbarium material, but unfortunately there
Appears to be some confusion in the determination of sev-
etal of his herbarium collections. In two articles (Journ.
Hered, gg (1947) 59; Am. Journ. Bot. 84 (1947) 261)
_Bll]dwin cites his collections 8669 and 8670 as represent-
g Hevea rigidifolia. 1 have studied o specimen of

aldwin 3670 which is preserved in the Herbarium of
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the Arnold Arboretum, It clearly represents one of the
numerous variants of Hepen pauciflora. A good photo-
graph of Baldwin 8669, a specimen of which I have not
seen, has been published (in Am, J ourn. Bot. 84 (1947)
264, fig. 2). It represents the same variant of the Hevea
pavcifiora complex gs Baldwin 8670, Although these
collections, with fruit but lacking flowers, exhibit simi-
larities in certain characters with typical Heveq rigidi-
Jolia, it is highly inadvisable, in my opinion, to consider
them g Tepresenting this peculiarly distinet species,
Several valves of the capsule which accompany Bald-
win 3670 would appear to be typical of Hevea rigidifolia
in the shape and sjze of the few seeds, for both approach
somewhat the analagous fruiting material of Frdes 21253.
The ligneous valves of Hevea rigidifolia are peculiar to
that species, being large, long and narrow with unusually
thick endocarp, and very strongly twisted due to the
explosive opening of the capsule ; whereas in Hevea pau-
ciflora var. coriaceq the valves are smaller, as broad as
long and have relatively thick and strong ligneous walls
which are not in the least distorted during the explosive
shedding of the seed. The peduncle of the fruit, pre-
served in Balduwin 3670, is like that of Hevea rigz'd;folz'cf.
owever, it is in g study of the leaflets, so extraordi-
narily constant in typical Hepeq rigidifolia, that doubts
arise as to the reg] identity, Although the under surface
of the leaflets of Baldwin 3670 is srmed with the minutely
tessellate, waxy seales which lend the peculiar dull waxy-
gray color to that part of the leaf of Hevea rigidifolia,
the individuaj scale-like mosaic points are much smaller
in the Baldwin collection than is normal for Hevea rigid-
Yolia. Tt is, however, principally in the texture and gen-
eral appearance of the leaflets that Baldwin 3670 deviates
most from typical Hepeq rigidifolia. The leafiets are long
and narrowly lanceo]ate-elliptic, departing from the very
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characteristic and constant oblong-ovate shape; the tips
do not have the very long and pronounced cuspidate acu-
nen so typical of Hevea rigidifolia; the upper surface is,
in life, apparently much duller and somewhat less glau-
cescent ; the lower surface is not so whitish ; the margin is
very much less conspicuously inrolled ; the petiolules are
extremely abbreviated, whereas one of the major charac-
teristics of H. rigidifolia is the presence of an unusually
long petiolule; and the texture, in general, is far less
corisceous. The leaflets of Baldwin 8670 are very close
indeed in shape, size and texture to those of Elevea pa-
ciflora var, coriacea. '
Baldwin (in Journ. Hered. 88 (1947) 56) has stated
that Hevea paucifiora “‘is probably the prototype of H.
brasiliensis and was likely one of the parents of H.rigid-
ifolia.” Later, the same investigator went much farther
and wrote: (in Am. Journ. Bot. 84 (1947) 265) *“. .. H.
rigidifolia (and certain other species) may have originated
from intergeneric hybridization of Hevea and Cunuria.
For this hypothesis, H. pauciflora (from which it is con-

Sidered that H. brasiliensis evolved) and Cunuria cras-
Sipes with purplish fruit are selected as possible parents. *’
I cannot aceept these assumptions for which no shred
of evidence is advanced. Baldwin (loc. cit. 265) advances,
apparently as arguments for his reasoning, a miscellany
of observation and speculation when he states: “‘At
Montepelago ++..and at Iraruca.... purplishjfruited
Cunurig crassipes grows adjacent to H. rigidifolia. The
leaflets of thig species of Hevea are cunurioid. On top
of the hill at Montepelago, is a huge tree referable to

» paucflora, and that tree is buttressed just as repre-
Sentatives of Cunuria are buttressed. Seed of H. rigid-
ifolia and of H. paucifiora are much alike. Those of H
confusa, though smaller, foll in this group. T..Tnc.ler in-
uence of the elements, the seed of H. rigidifolia lose
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their color pattern and assume the uniform brownish-
red hue of Cunurig seed, That the natives recognize in
the seed of A, paveiflora resemblance to those of cunury
may be of significance, *’

Another very interesting collection is 4Zler 8049 from
the Rio Papuri, an affluent of the Vaupés, which forms
part of the Colombo-Brazilian boundary. The leaflets are
somewhat like those of typical Hevea rigidifolia, but the
seed and capsule valve suggest those of H. paucifiora
Var. coriaceq. The seeds, smaller than usual for the
Hevea prauciflora complex, are very strongly angular,
and the valves, long in relation to their breadth, are not
twisted, The leaflets, less coriaceous than in typicsl
Hevea rigidifolia, are unusually obovate and very shortly
cuspidate; they are extremely large. Of this collection
Baldwin (in Am. J ourn. Bot. 84 (1947) 268) writes: . ..
isa Puzzling specimen, R, J - Seibert has annotated it as
a possible hybrid of 7, pauciflora (or H. confusa) and
H. rigidifoli . . . carpels of old fruit, which seem refer-
able to H. confusq Hemsl. and which could have been
Wrongly associated with the collection, .., My inclination
is to consider the material. . ., as H. confusa with in-
fluence from A rigidifolia.’ '

A third collection of significance in this problem is
Brées 21249, This likewise represents a variant of the

evea pauciflorq complex, but not the same variant 28
Baldwin 8669, 3670 and Allen 3049. This extensive col-
lection has leafiets which suggest, in several minor char-
acters, those of Heyeg rigidifolia, but its flowers indicate
its true affinities, Upon superficial examination of the
leaves, I annotated this collection in J uly 1946 as Hevea
rigidifolia, but later, detailed examination of the flowers
disclosed my erroy, Baldwin (loc. cit, 268) has considered
this collection tq fepresent Hevea rigidifolia, stating:
“Irées 21249 shows influence of H. confusa. This col-
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lection and 4llen 3049 resemble certain of my specimens
of H, confusa from along the Rio Negro.” In May,
1947, he annotated two specimens in the Herbarium of
the Instituto Agronémico do Norte (1676, 16787) as
“H. rigidifolia with influence from E, confusa.’’ It is
indeed of interest that Frdes 21249 was found growing
in close proximity to an individual of Hevea rigidifolia
(Frdes 21253). . ‘

It is suggestive that some relationship may exist be-
tween Hevea rigidifolia and H. nitide. Baldwin (in
Journ, Hered. 88 (1947) 59) considers Hevea rigidifolia
“and H. confusa [H, paucifiora var, coriacea], H. pauci-
Aora end H. viridis [H. nitida] to be expressions of the
$ame complex.’’ There is not only a similarity in the
seed, but also the general coriaceous and reclinate condi-
tion of the leaflets could be interpreted as indicative of
Some degree of affinity. The floral characters of the two
species, however, do not approach each other in any es-
sential respect. The flowers of Hevea nitida indicate, in
My opinion, a very close relationship with H, brasiliensis,
thus removing H. nitida from any immediate phylo-
genetie proximity to H. rigidifolia.”

The resemblance of the seed of Hevea rigidifolia to
that of one form of H. brasiliensis of the upper reaches
of the Solimoes must be interpreted as coincidental. The
“similarity>> between the flowers of Hevea rigidifolia
and H. brasiliensis which Mueller-Argoviensis intimated
When he wrote in the description of the latter: “facies
florum ut in A, rigidifolia sed stractura diversa’ is en-
tirely superficial and, from a phylogenetic point of view,
Probably insignificant.

There does appear to be a likeness between the nor-

" Rald win (loe, cit, 50) considers H. paucifiore var. "'0”'”“'9?‘ (H.
confise) and H. aitida ( H. virz'di.v) so closely allied that' t.hey may
¢ventually be combined.’* I eannot subscribe to this opinion.
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: EXPLANATION OF THE ILLUSTRATION
PrareIX, A seedling of Hrvea RIGIDIFOLIA {Spruce
ex Benth.) Muell,-Arg, growing in the garden of
the Instituto Agrondmico do Norte at Belém do
Pari, Brauil,
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mal seed of Hevea guianensis var. lutea and that of .
rigidifolia, especially in shape and in coloration. The
seed of the former is, however, smaller than that of the
latter. This similarity may be significant, but we cannot
drew any definite conclusions on the basis of the few
known seeds of Hevea rigidifolia.

The flower of Hevea rigidifolia does indeed show, in
several characters, an approach to that of . guianensis
var. lutea; this was suggested by Spruce in the original
description when he stated: “‘antherae §. Juteae.”’ None
of the floral characters, however, indicates any degree of
close affinity. Moreover, the habits and habitats, and
therefore probably also the history, of the two concepts
are very unlike in all respects, for the one is a widely
distributed forest giant growing on well-drained ground
along the banks of rivulets or broocks, whereas the other,
apparently a highly restricted endemie, is usually a small
tree of xerophytic caatingas.

In floral characters, Hevea rigidifolia does, as Ducke
has pointed out, resemble E. Benthamiana very closely.
In Hevea rigidifolia the staminate buds are extremely
acuminate and cylindrie-conic; in H. Benthamiana they
e commonly acuminate, although the latter does not
have the segments apically spirally twisted as does the
former, Although the flowers of the former are much
larger than those of the latter, the general form of the
urceolus of the staminate flower is markedly similar.

here are, however, several rather important differences
Which do serve to separate the two. In Hevea rigidifolia
the number of anthers, surprisingly constant, is very l?w
(normally only six), the suprastaminal column is conspic-
uously slender and elongate, and the ovary is completely
glabrous; whereas, in H, Benthamiana, the anther num-

er is variable (usually from six to nine), the column is
short, and the ovary is densely white-sericeous. In both
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species, however, the lobes of the disk in the staminate
flower are similar, being rather elongate, Very acuminate
and conspicuously erect-spreading. The lax and irregn-
larly spreading long-acuminate tips of the calyx lobes of
the female flower of Hepeg rigidifolia, however, has no
similarity to any of the forms of A7, Benthamiana known
to me; indeed, the female flower of Hevea rigidifolia,
which, upon superficial observation would seem to be
somewhat like that of X7, microphylla, appears to be
unique in the genus in this interesting characteristic.

The characters of the ligneous valves of the fruit have
hitherto not been utilized taxonomically, but it is of great
interest to note in passing that those of Feveq rigidifolia
are very like those of most of the known forms of H.
Benthamiana in having an unusuelly thin endocarp. The
long and narrow shape of the valves of Hevea rigidifolia
is very different from that which is commonly seen in
H, Benthamiana, but it does remind one of the shape of
the valves of T, Spruceana. Ducke (in Bol. Técn. Instit.
Agron. Norte no. 10 (1 946) 18-14) indicates that a speci-
men collected by him in 1903 on the Rio Negro at Bar-
cellos and distributed by Huber as ‘‘ Hevea rigidifolia”
is a form of H. Benthamiana var. subglabrifolia Ducke
with perfectly glabrous leaflets, (See also Ducke in Arch.
Instit. Biol, Veg. 2, no.2 (1985) 285 and in Arquiv. Serv.
Florest. Rio de Janeiro 2, no. 1 (1943) 86.)

Recently in Belém, I had oceasion to study a remarka-
ble collection of Hepeq Benthamiana from the Rio Ne-
gro which Ducke has determined as representing a per-
fectly glabrous form of var. subglabrifolia.”® 1 believe
that furthey study will possibly indicate that this collec-
tion represents g distinct variety, The reclinate leaflets

¥ Brazil ; Amazonas, Rio Negro infer., loco Acajutuba. ‘‘Igapé
secus rivalum ad marginem campinae. Arbor 18-20 m., ; latex flavi-
dus, parum copiosus,”’ Mareh 22, 1941, Ducke 1963,
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are extremely coriaceouswith strongly recurvate margins,
88 in Hevea rigidifolia, and although they are much
smaller and more narrowly lanceolate-elliptic, they could
very easily be misidentified (without fertile parts) as
H. rigidifolia. The seeds and capsules of this collection,
however, unquestionably belong to the concept Hevea
Benthamiana, they are much smaller than in typical
Hevea Benthamiana, but they are perfectly ovoid and are
yellowish or light golden tan with large reddish brown or
brownish black spots. The tree, eighteen or twenty
meters tall, had sparse yellowish latex. It grew along a
braoklet at the edge of 2 savanna. According to Ducke,
the coriaceous character of the leaflets of this variant was
gradually lost as one penetrated farther into the more
densely forested igapé. This collection, as the analagous
Barcellog material mentioned above, provides us with in-
teresting data for a consideration of xerophytic parallel-
isms in Hevea, Itis entirely possible, too, that this un-
usual form of Hevea Benthamiana which, at our present
State of understanding, we call a parallelism, may be
fandamentaily significant as indicative of some actual
;?}ationship between Hevea Benthamiana and H.rigidi-
olia,
Possible economic and scientific importance
of Hevea rigidifolia

Little is known of the economic value of Hevea rigid-
olia. Ducke (in Rev. Bot. Appl. 9 (1929) 628) intimated
that the species “‘semble fournir du caoutchoue,” but
Naturally he could make no mention at that time as to
Whether or not it was ever exploited. Huber ("H'B.OI_'
Mus, Paraense 4 (1906) 688) stated that Hevea rigidi-
Jolia: ¢“foi designada ao Sr. Ducke como fornecendo bor-
tacha béa,** but this statement was made in reference to
8 collection from Barcellos which was misidentified as

- Vigidifolia (Ducke loc. cit.). Jumelle (“Les plantes

[129]




a caoutchouc et a gutta’ (1908) 182) repeated Huber’s
statement that Hevea rigidifolia yields a good rubber.
La Rue (USDA Bull. 1422 (1926) 8) included Hevea
rigidifolia in a list of species yielding ““fair to good rub-
ber,”” but there seems to be no basis for this statement.
Spruce (in Hooker’s Journ. Bot, ser. 8, no. 6 (1854) 871)
merely remarked that it is “‘g milky tree of 30 feet.”

Pittier (loc. cit.) enumerated three species of Hevea
for the flora of Venezuela: A, Benthamiana, H, minor
and H. rigidifolia, but, as stated above, it is doubtful
that his report of the last-named species is based on cor-
rectly determined material; it refers probsbly to H,
pauciflora var. coriacea. However this may be, Pittier
writes that (translated) “‘of the three, the two first seem
to give good rubber, but we know nothing about the
third. It is probable that all take part in rubber produc-
tion in the country.*’

The field data annotated on I'rées 21894 indicate
merely “‘latex branco, abundante, coagulavel,” and
Hrées 21401 8dds that the species can be ‘‘rica em latex
branco, coagulavel,*’

In writing of several of his caatinga collections, Frées
(*““Excursiio botfinica a0 alto Rio N egro’’ Mss. report to
Dr. Felisberto C. de Camargo (June 4, 1946) 28) states
(translated): ““The Heveas of the forest at Javarité
(21231, 21249, 21251, 21253) which are also common in
the stretches of forest at Caiary-Aiary are low, measuring
hardly 5 or 6 meters by 10 to 12 centimeters in dismeter
at breast height, with heavy and reclinate foliage, with
medium-sized fruits as can be seen from the specimens
collected in the region of the Rio Icapa, in caatinges
similar to those of Caiary-Aiary ; they certainly must
be little known because of the restriction of this species
to its peculiar habitat. These forms of Hevea have, in
themselves, no commereja) importance because besides
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their small size they are poor producers of latex, and the
latex itself is of inferior quality. However, they would
be of scientific value because of their rarity. *’

It would seem from this statement, and from others
in the same report which indicate that the greater part
of the upper Rio Negro production of rubber is from
Hevea Benthamiana, that we are justified in inferring
that Heveq rigidifolia furnishes none of the rubber pro-
duced in the area, ‘This does not, however, assist in the _
appraisal of the quality of the rubber, for it is clear that
the principal reason for not utilizing Hevea rigidifolia
Would be its small size. It might possibly be true that,
15 in the case of Hevea nitida var. towicodendyoides; its
latex could be of high quality even though almost un-
obtainable due to the diminutiveness of the plant.

The fact that in its native state Hevea rigidifolia is
of no commereial interest does not, however, indicate
that it is devoid of importance to the scientific program
of Hevea-investigation now in progress cooperatively be-
tween the United States Department of A griculture and
Several Latin American countries. [ consider that one
of our most, urgent tasks is the introduction of extensive
living Material of Hevea rigidifolia from several diﬁ‘erf:nt
localities to one or several of our experimental nurseries,

‘ The differences between Hevea rigidifolic and th'e spe-
¢les commonly exploited, especially H. brasiliensis, are
50 great that we would be Jjustified in expecting 8 num-

er of interesting, and perhaps even 1-ev0111t1?n121ng,
Cllaracteristics to appear as a result of an intensive pro-
g1am of selection and breeding.

This small tree is native to isolated sterile (91-?taceou_s)
Sandstone caatingas on the pre-cambrian granitic Brz}m.l-
121 shield where the pH is probably rather highly acidic
nd where conditions of psammophytic and chersophytl'c

fought prevail even during the rainy season. How this
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species will react in growth as well as in quality and yield
of latex when planted on a rich soil with an abundant
availability of water is certain to be enlightening.” Selec-
tion should be carried out to some extent in the caatingas
in order to secure for scientific study the most outstand-
ing individuals from several points of view. A still more
rigorous and accurate selection can be practiced in nurse-
ries if large numbers of seedlings are planted and studied
under controlled conditions, The potentialities of this
Species as a fast grower, outstanding yielder, disease-
resistant strain, drought-resistant material, root-stock,
crown-budding stock, as well ag in numerous other re-
spects, are certainly worth investigation.

The very fact that Heveq rigidifolia is one of the most
distinet of the dozen or more species of the genus is in-
dicative of the value which it might have in a plant-
breeding program. This is especially true when one con-
siders the possibilities which might arise as a result of
chromosome incompatibility.

It is likewise imperative that we collect ample speci-
mens of the coagulated latex from Hevea rigidifolia in
its native state for chemical examination and later chem-
ical comparison with latex from the same species culti-
vated under varying ecological conditions. It is possible
that, as in the case of Hepeq nitida in the igapés of th?
Vaupés of Colombia, of H. Spruceana and of H, pauci-
Jlora var. coriacea, the rubber of Hevea rigidifolia, ?f
itself, will be of little or no commerecial value. The rapid
progress in the study of the synthetic elastomers, how-
ever, is creating a demand for rubbers of varying proper-
ties for use as ““fllers’’ and the latex of no species ‘Of
Hevea should be overlooked as a potential raw material
for utilization in the synthetic rubber industry.,

®rhe individual introduced by Baldwin in 1944 to Belém do Pard,
planted on very light white sandy soil, exhibits an unusually slow
growth, It is, at three years, only about five feet tall,
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