ANACARDIACEAE: Rhoideae: Astronium
Fred A, Barkley *

The genus Astronium had its historical origin with the publica-
tion of Astronium graveolens in 1760 by Jacquin, who in 1763 published
a drawing of the fruit, and in 1780 a drawing of the fruit and a leaf,

The oricinal specimens were cited as having come from Jamai~2** and
Colombia, In 1827 Schott published two additional species, Astronium
fraxinifolium very similar to the original species, and Astronium
concinnum, an extremely distinctive species.

In 1862 Manoel Freire Allem3o (in Francisco Freire Allerdo %
Manoel Freire Allemfo) published the genus Myracrodriuon based on the
species M. urundeuva, this genus being separated by having spherical
ovaries in fruit as contrasted to the fusiform ovaries in the friits
of Astronium. Grisebach in 1864 published the species Astronium
obliguum from Trinidad.

Engler originally, in the work of Martius and Eichler of 1876,

kept Mvracrodruon separate from Astronium, transferring A, concinnum

and describing M. macrocalyx, both having the ovary in fruit obconical

in form (and by the presert writer considered synonymous). However,
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Two grants from the American Philosophical Society made the study
vossible., The writer is also grateful to the many curators from which
specimens were borrowed for this study; and especially so to the direc-
tors ,and curators del Herbario del Instituto de¢ la Botanica de 12 Fun-
dacidn Miguel Lillo de la Universidad de Tyouman (Argentina) where the
study was started, the Herborium of the Chicago Natural History Museum,
the Herbarium of the New York Botanical Garde» and the HYerbaria of
Harvard University, where the study has been continued,

, The original illustrations prepared br the ar*ists of the Funda-
cion Miguel Lillo 2nd the accompanying manuscript, which had been
suhmitted for publication to the Proceedings of the Iragi Scientific
Societies, vermanently disappeared during the 14th of Ramadan Revolu-
tion, thereby much del~ying the publication of this study.

*% The present writer has seen no material of the genus from the West
Indies, except from Trinidad.
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PLATE I. Fruit of Astronium, A, Astronium fraxinifolium Schott

from Gardner 1535 of 1839, B. Astronium gracile var, acuminatum
(Chodat % Hassler) Barkley from Hassler 6224, C. Astronium
urundeuva (Fr. Allamdo) Engler from Venturi 5043. D. Astronium

concinnum Schott from Glaziou 15903,
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in 1881 he described another species, Astronium balansae, havirg the

ovary spherical in fruit, and submerged Myracrodruon in Astronium as a

section.

This treatment of Engler was followed without change except for
the publication of Astronium conzatii Blake in 1918 and A, lecointei
Ducke in 1922, until the publication of a monograph by Mattick in 1934
in which three additional species were described, A. ulei, A, gardneri,
and A, glaziovii, and several forms were named.

In cormon with many genera of the iribe Rhoideae the members of
this genus have cyclic, heterochlamydic and 5-parted flowers, with a
superior, tricarpellary compound pistil but with a single fertile
carpel which contains a single apically attached ovile. The stamens
are 5 and alternate with the petals., There is a disk between the
stamens and pistil (fig. 1).
In the staminate flowers the
sepals are usually orbicular,
but in the pistillate flowers
are obovate and grow very
rapidly after pollination,
usually the growth in their
length about equalling the
growth of the ovary in those

having obconical or spherical Figure 1, Staminate flower of

ovaries in fruit. The five Astronium urundeuva (Fr, All.)
Engler, from Hassler 11890,

enlarged persisten® sepals are
characteristic of the fruits. The netals do not increase in size in
fruit, but are versistent.

The fruit of all species has & thin exocarp and resinous meso-
carp. The fruit in A. concinnum has comparztively enormovs sepals,
the ovary is obconical and slightly five-lobed at the base, and has
a very thin endocarp on the somewhat flattened seed; A, balansae and

A, urundeuva have spherical ovaries, thick, bonv, and very rough
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PLATE 1I.
from Glaziou 15903.

C.

Leaflets of Astronium.

PHYTOLOGIA

A,

Vol. 16, no. 2

Astronium concinnum Schott

B. Astronium balansae Engler from Lillo 10587.

Astronium fraxinifolium Schott from Pittier 8679,
urundeuva (Fr. Allam3o) Engler from Hassler 11890,

graveolens Jacquin from Curran 354,

D. Astronium

E. Astronium
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endocarp, and more or less spherical seeds; the other species all have
lon~ fusiform fruits, thin and more or less smooth endocarn, and long
fusiform seed.

The snecies are apparently forest trees of considerable size,
but information in resard to size and shape of tree and tvpe of root
svstem is remarkably scanty.

Schizo-lysigenous canals are present in the phloem and extend tec
the leaves and flowers. The contents of these canals apparently is
non-tovie.

The leaves are alway< alternate and imparipinnately (or very
rarely an occasional) leaf nmaripinnately) comnound, and usuclly short
vetiolulate. The lamirze are usally thin, The upper suxface may be
lustrouvs or dull. The lamirae entire or finely serrate znd ar~
vorely slightly reveolute, The rachic is wingless,

"Hith 2 few exceptions the pubescence is quite characteristic in
abundance and size for each species o» variety. The pubescence when
precsent is characteristically of mbronched trichomes.

The inflorescence s a termin2l thvrsus with or vithont accem-
nanyins panicles nroduced in the unpermost nodes. The inflorescences
are produced in distinctive buds covered with scales. Each brarch of
the inflorescence is subtended by a bract which in form is similar to
the =cales of the bud, each secondary branch by an oblanceolate bract,
2nd the pedicels by deltoid-lanczolate bracts. These tuds are almost
as characteristic of the genus as are tre enlarging sepals of the pis-
tillzte flowers.

The rlants being nolysamodioecious, either have only pistillate
or only staminate flowers. The staminate flowers have small orbicular
sepals, well develoned stamens, and the ovary is extremely rudimentary;
the pistillate flowers have obovate large sepals, vhich grow very
rapidly after nollination, becominz the 'wings' of the fruit, small
sterile stamens, and the well developed ovary that enlarges very

rapidly after nollination.
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The five petals are persistent, but not enlarged, in fruit.

The disk is usually five-lobed and is not particularly prominent.

The stamens are borne under the edge of the disk, the anther is
oblong-ovate, the filaments are slender but somewhat thickened below.
The stamens in the pistillate flowers are rudimentary.

The three stigmas and styles are separate, the styles being very
short, the stigma of the fertile carpel being only slightly larger
than the other two. They are persistent in fruit,

Specific delimitation is not particularly difficult between most

of the species, Astronium graveolens with its varieties, Astronium

fraxinifolium with its variety, and Astronium gracile, while typically

are very different in appearance from each other have many individuals
which are intermediate and therefore are difficult to delimit.

Taxonomically the difficulties involved in the present study are
mostly from the fault of sufficient specimens or of sufficient data
accomnanying the specimens, from the fact that several species flower
or fruit, or even flower and fruit, at times when there are no leaves
present, Since it is a very widespread genus, it is probable that
the paucity of specimens is due to its being a difficult tree to
ascend and because of the lack of leaves at flowering time,

The genus ranges from southern Mexico and Jamaica to Trinidad and
Colombia, southward east of the Andes to Bolivia, Argentina, and
Paraguay.

ASTRONIUY Jacquin
Jacquin, Enum, Plant, Carib, 10. 1760; Jacquin, Select,

Stirp. Americ. Hist. Linn. Syst. Deter. 261. 1763; Jacquin,

Select. Stirp. Americ, Hist, 126, 1780; Kunth, Amn. Sc. Nat. 1,

2: 341, 1824; De Candolle, Prodr. Syst. Nat. Regn, Ves. 2: 65.

1825; Bentham & Hooker, Gen, Plant. 1: 423. 1862; Marchand, Rev.

Anac, 177, 1849; Marchand, Terebinthacées et de Ceux de Leurs

Prod. Qui sont Util. en Pharm, 179, 1869; Enzler in Martius &

Richler, F1, Prasil 122: 398. 1876; Engler, Bot. Jahrb, 1: 382,
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391. 1881; Engler in De Candolle, Monogr. Phaner. jt; 453, 1883;
Ingler in Engler & Prantl, Nat. Pflanzenf.'gsz 172, 1892;
Mattick, Notizbl, Bot. Gart. Berlin l}: 995. 1934; Cabrera,

Rev. Museu la Plata n.,s. 2: 43. 1938,

Myracrodruon ¥an, Fr. Allem3o, in Fran. Fr. Allemdo & Man,Fr. Allemdo,
Trabal, da Comm. Scient. de Explor.: SecgBo Botaniea 1: 3. 18623
Bentham % Hooker, Gen, Plan®. 1: 1000. 1867; Encler in Mertius
& Tichler, F1. Brasil 122: 400, 1876.

Deciduous trees with hard wood. Leaves alternate, irparipinnate;

later?l leaflets more or less unequal, more or less opposite, shortly
prtiolulate, the terminal leaflet petiolulate, leaflets entire or
finely serrate, glebrous to pilose, acute to acuminate at apex, at
hase obtuce, Flowers polygamodioecious, small in ample vanicles at
the uppermost axils and in terminal thyrsi, the inflorescences shorter
than the leaves, produced in perulate buds. Calyx of 5 sepals, these
accrescent in the pistillate flowers, Petals 5, oblong or oval,
smaller in the pistillate flowers, persistent in fruit, in the stamin-
ate flowers about twice as long as the sepals, Stamens 5, alternate
with the petals and lobes of the disk, the filaments slender but
somewhat enlarged below, the anthers oblong-ovate, in the stamirate
flowers the stamens usually slightly exceeding the petals, in the
pistillate flowers sterile and much smaller, Disk annular, 5-lobed.
Ovary 3-carpelled (rarely abnorrmal and 2-carpelled). Stigmas and
styles minute, persistent. Ovary in fruit oblong-fusiform or obovoid-
fusiform, obconical or spherical, the epicarp thin, the mesocarp
resinous, and the endocarp either membranaceous-chartaceous or bony.,
Ovules suspended from the apex of the cavity of the carpel. The seed
exalbuminous, the cotyledons plano-convex, elongate, the radical short

and straight, Forest trees of the American tropics.
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KEY TO THE TAXA

1 Involucrate with calyx lobes (in fruit) slightly longer than the
fusiform, apiculate fruit. I. Subgenus EUASTRONIUM

2 Leaflets 3 to 7 (mostly 5), all oval, very slightly oblique,
glabrous, shining above, subacute.
1. Astronium ulei

2 Leaflets 5 to 25, lanceolate to rotund, usually noticeably
oblique, usually acute to acuminate.

3 Leaflets 17 to 25, 1.5 to 2 cm. long.
3. Astronium glaziouvii

3 Leaflets 5 to 15, 3 to 16 cm, long.

4 Leaflets (usually narrowly) ovate-lanceolate or oblong-
lanceolate.,

5 Leaflets entire or essentially so.

6 Leaflets narrowly lanceolate.
5. Astronium gracile

6 Leaflets broadly lanceolate.

7 Leaflets ovate-lanceolate.
L, Astronium obliguum

7 Leaflets oblong-lanceolate.
2, Astronium lecointei

5 Leaflets subentire; serrate or sometimes only indis-
tinctly crenulate.

6 Leaflets narrowly lanceolate or oblong-lanceolate,
7 Leaflets shortly acuminate,

8 Leaflets finely serrate, glabrate or subglab-
rate, at least at maturity,
5. Astronium gracile

8 Leaflets subserrate,

9 Leaflets glabrous or subglabrous at maturity,
5a. Astronium gracile var. acuminata

9 Leaflets velvety pilose at maturity at
least below.
8a, Astronium conzattii var. lundellii

7 Leaflets long acuminate, distinctly serrate.
8 Leaflets glabrous or essentially so.
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9 Leaflets thickish, broadly lanceolate,
obscurely serrate,
5a. Astronium gracile var., acuminata

9 Leaflets thin, narrowly lanceolate, finely
but sharply serrate,
8b. Astronium conzattii var. standleyi

8 Leaflets sparsely pilose,
8. Astronium conzattii

6 Leaflets broadly lanceolate or ovate-lanceolate.
7 Leaflets pilose at least below.

8 Leaflets pilose.
7a. Astronium graveolens var. inodorum

8 Leaflets densely velvety-pilose above and below.
9. Astronium mirandai

7 Leaflets glabrous below.

8 Leaflets broadly ovate-lanceolate, abruptly
acuminate,
7b. Astronium graveolens var., dugandii

8 Leaflets oblong-lanceolate, abruptly acutish.
7. Astronium graveolens

b Leaflets ovate, oblong-ovate, or rotund.
5 Leaflets subentire to distinctly serrate,
6 Leaflets cuneate to broadly cuneate at the base,

7 Leaflets densely velvety-pilose above and below,
narrowly ovate,
9. Astronium mirandai

7 Leaflets, if pilose, not densely so.

8 Leaflets, if pilose, not densely so.
7a. Astronium graveolens var. inodorum

8 Leaflets glabrous,
7b. Astronium graveolens var, dugandii

6 Leaflets obtuse to cordate-obtuse at the base.

7 Leaflets and stems pilose,
6. Astronium fraxinifolium

7 Leaflets and stems not pilose.
6a, Astronium fraxinifolium var. glabrum

5 Leaflets entire,
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6 Leaflets small, velvety-pilose, dull above.
10. Astronium gardneri

6 Leaflets large, not velvety-pilose above.

7 Leaflets pilose on the veins,
2a, Astronium lecointei var. tomentosum

7 Leaflets glabrous.
2, Astronium lecointei

1 Involucrate with calyx much longer than the ovoid-globose fruit.
II. Subgenus MYRACRODRUON

2 Fruit globose-ovoid, endocarp bony; lobes of the calyx in fruit
less than 1 cm. long. ITIa, Section Eumacrodruon

3 Leaflets lanceolate, long petiolulate, serrate or subserrate,
12, Astronium balansae

3 Leaflets ovate or oblong-ovate, short petiolulate, entire or
essentially so.

L4 Leaves more or less sparsely pilose,
11. Astronium urundeuva

4 Leaves glabrous. 1la., Astronium urundeuva var, candollei

2 Fruits globose-obconical, endocarp chartaceous; leaflets 3 to 9;
calyx segments in fruit 2 cm. long or longer.
ITb. Section Macrocalyx
13. Astronium concinnum
;. Subgenus EUASTRONIUM (thler) Barkley, I stat.

Astronium Jacq., Enum, Plant. Carib, 10, 1760; Engler in Martius
& Eichler, Flora Brasil ~I§2: 397. 18786.

Section Euastronium Engler in DC., Monog. Phaner. L4: 453, 1883,

Fruit oblong-fusiform, apiculate, the mesocarp is resinous but
very thin, the calyx lobes are about the length of the ovary, the
endocarp is thin and chartaceous, and the fruit is fusiform and terete.

This section, with species ranging from Southern Mexico to North-
ern Argentina, is composed of a series of several very similar species
each of which show considerable variation. Unfortunately there are
insufficient complete specimens available for all of these species to
give the excellent understanding of the species that one would like,
and as contrasted to the subgenus MYRACRODRUON,
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b

1.
1934,
Tree to 40 m. high; branches glabrous, grayish-brown; leaves
imparipinnately compound with 3 to 7 leaflets, 10-20 cm. long:
leaflets thinly coriaceous, shining above, dull beneath, glabrous,

stronium ulei Mattick, Berlin Bot, Gart. Notizblatt 11: 996.

ovate or rarely rotund, rounded-obtuse to subacute at apex, rounded-
obtuse and frequently noticeably unequal at base, the margin subrevol-
ute and entire, 4 to 9 cm. long, 2 to 6.5 cm. broad, the lateral
petiolulate with glabrous petiolules about 5 mm. long, the terminal
with petiolules 1 cm. long; rachis segments 2-3 cm. long, glabrous;
petiole about & cm, long, glabrous; panicles axillary to the upper-
most leaves, 6 to 25 cm. long, glabrous; pedicels slender, 2-3 mm,
long in flower, in fruit 6 to 10 mm., glabrous; bracts triangular-
ovate, .4-.6 mm. long, glabrous except ciliate on the wargin;
sepals semicircular in outline, .8 wm, wide, .5 mm, long, glabrous
except ciliate on the margins; petals glabrous, ovate, narrowly
obtuse, 1 mm, wide, 2 mm. long; stamens (in the staminate flowers)
with anthers oblong, 1 mm. long, .2 mm, wide, filaments slender, 1.2
mm, long (in the pistillate flowers the stamens much smaller); disk
extremely thin, .5 mm. in diameter, 5-lobed; pistil (in the staminate
flowers) rudimentary, or in the pistillate with 3 capitate stigmas,
3 short styles and an elongate ovary; the fruit oblong-cylindric,
acute at apex and base, the fruit walls adhering, 10-11 mm, long,
3 mm, in diameter, the petals persistent in fruit but not enlarged,
the sepals enlarging, cuneate at base, narrowly obtuse to subacute at
apex, 3-4 mm, broad, .9-1.1 cm, long.

Type: Bragil: Rio Branco: Feb, 1909, E. Ule 7959 in the herbarium
of the Berlin Botanical Garden,

Distribution: Known only from northern Amazonas and adjacent
British Guiana and Venezuela,

Common name: "Bauwana",

Specimens examined: VENEZUELA: between El Puente and La Vela de
Coro, 2 Apnl 1917, Curran & Haman 551 (VEN) and La Vela de Coro, &
April 1917, 496 (GH); BEIII QQI NA: western extremity of the Kanuku
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Mountains in the drainage of the Takutu River, 300 m, alt., "tree to
15 m. high, with very few leaves", 4-22 March 1938, Smith 3126 (F, G,
NY, S, US) and northwestern slopes of the Kanuku Mountains in the
drainage of Moku-moku Creek, between 150-400 m, alt,, "tree to 40 m,
high, petals pale green”, 31 Mgrch-16 April 1938, 3466 (E, G, LIL, NY,
S, US); BRAZIL: RIO BRANCO: Rio Surumu: Serra de Pracana (Pacaraina),
Feb. 1909, Ule 7960 (G, MG, NY, US) and March 1909, 1958 (G, MG, NY).

28 Astronium lecointei Ducke, Arch. Jard. Bot. Rio de Janeiro
3 202, 1922; Mattick, Berlin Bot. Gard. Notizblatt }}: 1006, 1934,
Large tree; branches maroonish gray, thickish, glabrous; the
leaves 15-35 cm, long, pari- or imparipinnately compound, with about
8 or 9 leaflets; leaflets shining above, completely glabrous, 7 to
15 cm. long, 2-4,5 cm. broad, abruptly long acuminate at apex, more
or less unequal and obtuse at base, petiolulate on petiolules 8-12 wm,
long; internodes 3.5 to 5 cm, long; petiole 6 to 8 em. long; inflor-
escences panicles 8 to 30 cm, long, glabrous, produced in cataphyll
covered buds in the axils of the uppermost leaves; staminate flowers
pedicellate on glabrous pedicels about 1 mm. long, sepals orbicular,
obtuse, .5 mm, broad, .5 mm. long, petals oblong, obtuse, 1.2 mm,
broad, 2 mm, long, stamens with filaments slender, anthers oblong-
ovate, 1.2 mm, long, .5 mm. broad, the disk thin; the pistil rudimen-
tary; pistillate flowers similar except sepals oblong-orbicular, 1.2
mm, broad, 1.5 wm, long, the petals slightly smaller and narrowed above,
the stamens are rudimentary, and the pistil is about 2 rm, long, with
three hemispherical stigmas, and three styles; fruit with calyx lobes
about 1.4 cm, long, 3.5 to 4 mm, broad, rounded obtuse to subacute at
apex, petals persistent, 2 wm, long, the ovary cylindric, narrowed at
apex and base, about 4 mm, in diameter and as long as the sepals.
Type: Brazil: Para: in regione fluminis Trombetas ad orientem
lacus Salgado, A, Ducke (13188) in the herbarium of the Jardim
Botanico do Rio de Janeiro no. 8. Dr. Ducke points out that it is a
tall forest tree and without leaves at the time of flowering. His
original description of the species is: "Speciei A. fraxinifolium Schott
simile, differt praesertim foliolis adultis superne nitidissimis apice

acutissime acuminatis, ligno interiore primum albido dewum flavido-
brunnescente, fasciis longitudinalibus irregularibus insigniter ornato".



1968 Barkley, Anacardiaceae 119

To the present writer A. lecointei has its nearest affinity in

A, ulei. Steyermark 62871 is somewhat like A, graveolens in appearance.
Distribution: Venezuela and the upper Amazon drainage of Brazil,
Common names: "Misionero”, "Miracoatiara", "Muiraquatiara”.
Specimens examined: VENEZUELA: BOLIVAR: La Prision en el medio

R{o Caura, 120 m, alt., "uno de los arboles mas altos que se encuentra
en el medio Caura, 2 menudo alcanza a 40 metros de altura", 30 March
1939, Williams 11655 (F, US, VEN); SUCRE: dry rocky Chaparral near
Quetepe, alg. 30 m., 23 May 1945, Steyermark 62871 (F, LIL);

BRAZIL: PARA: Obidos, 27 Sept. 1915, Ducke & LeCointe 15756 (G, Mz)
and Oct. 1918, 1756 (G); Obidos, 23 Jan., 1918, Ducke s.n. (M), 19
Oct. 1919, 11390 (S) and 20 Oct. 1919, 11390 (G, US); ad orientem lacus
Salgade prope fluminis Trebetas, "arbor magna, in silvis", 23 Oct.
1919, Ducke 8 (G, S, US); circa cataratgs Mangabal en el Rio Tapajoz,
8 Aug. 1923, Ducke 18162 (S, US), and Rio Tapajoz, 13 Aug. 1923, 18161
(G, S, US); AMAZONAS: Manaos: Estrada do Aleixo, 17 June 1932, Ducke
24814 (s, US), (fruiting) 1% Oct. 1941, 852 (BEL, F, Mi, MY, USY and
#lowering) 18 Dec, 1941, 852 (BEL, F, US); Jose-Assu, 19 Sept. 1932,
Ducke 24816 (S); Codajas: Lago de Bedajos, 26 Aug. 1950, Froes s.n,
(BEL). e R

2a, Astronjum lecointei var. tomentosum (Matt.) Barkl., n, stat.:
Astronium LeCointei f. tomentosum Mattick, Berlin Bot. Gard. Notizblatt
13: 1007. 1934,

Similar to the species but with petiole, peticlules, and veins
minutely tomentose-pilose.

Type: Brazil: Para: Belém do Para, 14 Nov. 1915, A, Ducke 15813
in the Delessert Herbarium at Geneva, Switzerland.

Common name: "Muiracoatiara®.
Known only from the type collection.

Specimens examined: BRAZIL: PARL: Belem do Pari, 14 Nov, 1915,
Ducke 15813 (G, US).

35 Astronium glaziovii Mattick, Berlin Bot. Gard. Notizblatt 11:

1007. 1934,
Branches terete, glabrous or at first densely holosericious-

pilose; leaves imparipinnate with 14 to 27 leaflets, the petiole
angulate or very narrowly margined between the leaflets, at first
sparsely pilose, the segments 8 to 15 mm, long; leaflets subsessile
to petiolulate on petiolules to 1 mm, long, usually subopposite, 2






































































































