CITROPSIS, A NEW TROPICAL AFRICAN GENUS ALLIED
TO CITRUS
By WALTER T. SWINGLE, Physiologist in Charge, and MAUDE KEIXERMAN, Botanical
Assistant, Crop Physiology and Breeding Investigations, Bureau of Plant Industry
INTRODUCTION

Missionaries and pioneer explorers of equatorial Africa long ago reported the finding of wild oranges and wild lemons. If the fruits were
green, they resembled small limes and lemons; if ripe, their sweet and
agreeable flavor caused them to be classed as oranges.
These fruits are from 2 to 3 cm. in diameter and are borne, two to five
or more in a cluster, in the axils of the leaves. Because of this pecul-

1.—Ciitopsis Schweinfurlhii: A branch showing 3-foliate and 5-foliate leaves, leaflike petioles, and
rachis segments; also paired and single spines in the axils of the leaves. From a plant in greenhouse of
the Department of Agriculture grown from seed from Budongo Forest, Uganda, Africa. (C. P. B. No.
2902. ) One-fourth natural size.

FIG.

iarity they may be called African cherry oranges. The leaves are oddpinnate, usually with five leaflets, but often trifoliate. The petioles and
the segments of the rachis are so broadly winged that in some species
they look not unlike leaflets. (See fig. i.)
As early as 1870 Schweinfurth, the veteran African explorer, had collected leafy twigs of one of these plants, but no flowers or fruits, in the
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"Galleriewaldungen" at Uando, near the divide between the Congo and
the Bahr-el Ghazal drainage basins. In 1880 Soyaux collected specimens
of another species in Gabun (French Congo). In 1882 Pogge collected
material at Lulua in Congo proper, and in 1890 Preuss found still another
very distinct species on the shores of Elephant Lake in Kamerun. Early
in 1895 Prof. Adolph Engler described four new species of Limonia to
include these plants.1 In November of the same year he segregated these
African species of Limonia as a new section, Citropsis, in contradistinction
to the true Limonias of the Asiatic mainland.3
Since then several additional species have been described from tropical
Africa, and it is now clear that these plants occur not uncommonly
throughout central Africa from the Ivory Coast in the west to Uganda
in the east.
In connection with a study of the plants related to Citrus, these African
species of the Citropsis section of Limonia have been carefully examined.
The material of this section in the principal European collections of
African plants has been studied and a number of representative specimens secured, through the generosity of M. Emile de Wildeman, of
Brussels, and M. Auguste Chevalier, of Paris. Mr. B. T. Dawe, formerly
Forest Administrator of Uganda, who had discovered a new species
(Limonia ugandensis Baker) in the forests bordering the north shore of
Victoria Nyanza, sent to the Department of Agriculture at Washington
in 191 o both good herbarium specimens and viable seed.
As a result of these investigations, which have been in progress some
three years, it is now clear that these plants have been wrongly placed
in the Asiatic genus Limonia. Instead of constituting a section of this
genus, they are in reality only remotely related to the type species from
Asia {Limonia acidissima L-) and are, on the other hand, closely and
clearly related to Citrus.
The Limonia acidissima (Hesperethusa crenulata (Roxb.) Roem.) of
India has small, globose fruits only 12 mm. or less in diameter, becoming
a purple-black, bitterish berry when ripe. Each of the four cells of the
fruit contains a single seed surrounded with mucilage. There are no
pulp vesicles. The fruits are, thus, of an entirely different structure
from Citropsis and are like those of many Asiatic genera, such as Lavanga,
Triphasia, Severinia, etc., which constitute a natural group.
Besides the very important differences in the structure of the fruit,
Limonia acidissima differs from Citropsis in having free-spreading stamens
with slender filaments. None of the other Asiatic species usually referred
to Limonia are any more closely related to Citropsis than is Limonia
acidissima.
1
Engler, A. Diagnosen neuer Arten. In Notizbl. K. Bot. Gartens u. Mus. Berlin. Bd. i, No. i, p. 28-29.
Jan. 2, 1895.
2
Engler, A. Rutacese. In Engler, Adolf, and Prantl. Natürlichen Pflanzenfamilien. T. 3, Abt. 4, p*

189-190, fig. 109, E-H.

Leipzig, 1895.
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That the African species of Limonia constituting the section Citropsis
are related to Citrus rather than to the Asiatic species of Limonia is a
conclusion, based at first on a study of herbarium and living material,
that has since been confirmed in gratifying manner by the results of
experiments in grafting, which show that the African species belonging
to the section Citropsis can be budded easily and grow well on all the
commonly cultivated species of Citrus.
TECHNICAL DESCRIPTION OF CITROPSIS
It seems necessary to establish a new genus to include these African
cherry oranges. This is best done by raising to generic rank the 9ec£ion
Citropsis of Engler.1
Citropsis (Engler) Swing, and M. K.
The genus Citropsis resembles Citrus in the general structure and appearance of
the flowers and fruit, as well as in the texture, venation, and general type of the
leaves. It differs from Citrus in having 4- or rarely 5- merous ovaries, with only a
single ovule in each cell ; fruits with sessile pulp vesicles which are broad at the bases
where they are embedded in the endocarp; the stamens only twice as numerous as
the petals; large compound leaves; and spines usually occurring in pairs. The leaves
are odd pinnate, 5- or rarely 7-foliate, trifoliate, or sometimes unifoliate, subcoriaceous,
pellucid punctate. The spines are paired or single in the axils of the leaves. The
flowers occur in few- or many-flowered axillary clusters and are perfect, 4- or rarely 5merous. The stamens are twice as numerous as the petals, free but flattened, and
arranged to form a staminal tube surrounding the pistil much as in Citrus. The disk
subtends and is slightly larger than the base of the ovary. The ovaries are 4- rarely
5-celled with one ovule in [each cell. The style is long and deciduous; the stigma
is large, subglobose, more or less 4- rarely 5-lobed. The fruit is globular or subglobular, small (2 to 3 cm. in diameter), with a fleshy skin like that of a lime, dotted
with oil glands. The pulp is vesicular, either sweet and edible or waxy. The pulp
vesicles are not stalked as in Citrus, but are broad at the base where they are embedded
in the endocarpic lining of the cells and taper gradually toward the pointed tips. In
some species they are full of juice, in some they contain a waxy substance, and in
some they dry up as the fruit develops. The seeds are large, 10 by 6 by 4 mm., with
a hard, parchmentlike testa having a foramen at the tip. The cotyledons remain
hypogeous in germination. The first two foliage leaves are opposite, as in Citrus.3
(See fig. 2.)
1
Citropsis, gen. nov. (Limonia, § Citropsis, Engler).—Genus Citro afnnis, foliis pinnatis, staminibus
paucioribus (staminum numero petalorum duplo nunquam quadruplo), ovariis 4- rarius 5- locularis,
loculis monospermis.
Folia imparipinnata, trifoliata vel rarius unifoliata, subcoriacea, pellucido-punctata. Spraae in axillis
foliorum geminae vel singulae. Paniculae axillares, pauciflores. Flores hermaphroditi, 4- vel rarius 5meri. Stamina 8 vel 10 (numero petalorum duplo). Discus ovarii basim subtendens. Ovarium 4- vel
rarius 5- locularis, stylus longus, deciduus, stigma plus minusve quadrilobum, ovulo in lóculo singulo.
Fructus globosus vel subglobosus, cortice ut in Citro carnoso, glandulis oleiferis instructo, pulpa vesiculari,
dulci et eduli, vel cerea, vesiculis fusiformibus, ad basin in endocarpio immersis. Semina magna, testa
dura, pergamena, foraminea. Cotyledones in germinatione hypogaeae.
Arbor parva vel arbuscula, spinosa.
Species typica, Limonia Preussii Engler.
2
In Citropsis Schweinfurthii the first two postcotyledonary leaves are opposite, broadly oval, and short
stalked; the next two or three leaves are simple, with short petioles; then follow unifoliate leaves with
winged, longer petioles; then trifoliate leaves; and finally pinnately 5-foliate leaves. (See fig. 2.)
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Shrubs or small trees; native to tropical Africa.
The type species is Limonia Preussii Engler, from Kamerun.
Citropsis is related to Citrus on the one hand and to Atalantia on the
other. It differs from both in its compound leaves and broad-based
pulp vesicles partly embedded in the endocarp and from Atalantia in

2.—Citropsis Schweinfurthii: Young seedlings germinated in
Washington, D. C, from seed from Budongo Forest, Uganda,
Africa (C P. B. No. 2902). A, Young seedling, showing the first
pair of leaves, succeeded by alternate simple leaves, and finally
unifoliate leaves (one-half natural size); B and D, young seedlings, showing the first foliage leaves, which are opposite (natural
size); C, a single one of the pair of first foliage leaves (natural size).
Drawn by Theo. Holm.

FIG.

having only a single ovule in each of the four
or five cells of the ovary. In spite of the fact
that Poncirus l has trifoliate leaves it seems to
be less closely related to Citropsis than is Citrus.
Poncirus differs from both Citrus and Citropsis in its deciduous leaves,
sessile solitary flowers, clawed petals, spreading stamens, stalked pulp
vesicles with external, branched, secreting hairs, and in having in germination the first postcotyledonary leaves in the form of alternate
cataphylls.
1
Poncirus Raf. includes Citrus trifoliata I,., the type species, and as yet the only one known. See Swingle,
Walter T. Poncirus (and Citrus). In Sargent, C. S. Planta; Wilsonianae. pt. 5. Cambridge, 1914.
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CHARACTERS WHICH DISTINGUISH SPECIES OF CITROPSIS
The principal diagnostic characters of the species of Citropsis are
found in the flowers, leaves, and fruits. The size, shape, and proportions of the pistil and in particular of the style are of great importance.
The smoothness or hairiness of the filaments and the shape of the ovary
are also important characters, as is the length of the pedicel and peduncle
in relation to the length of the pistil. The shape, size, and proportions
of the leaflets, segments of the rachis, and petioles are not only obvious
but necessary characters for use in distinguishing the species. Finally,
the nature of the fruit, whether dry or pulpy, and if pulpy, whether
juicy and sweet, or waxy, is useful in distinguishing the species. Owing
to the number of species of Citropsis and the variability due to their
wide range, it is usually necessary to have at least good flowers and
leaves to be able to determine the species with any certitude, and in
some cases fruits also are necessary.
Inasmuch as none of the original descriptions of the African species
of Limonia now referred to Citropsis included both flowers and mature
fruits, it is obvious that it is a matter of much difficulty to determine the
affinities of some of these species based on imperfect material.
Citropsis Preussii (Engler), n. comb.
Limonia Preussii Engler, 1895, in Notizbl. K. Bot. Gartens u. Mus. Berlin, Bd. 1, p. 28.
Illus., Engler, 189s, in Engl. and Prantl, Pfianzenf am., T. 3, Abt. 4, p. 189, fig. 109, E-H.

The following specimens1 have been consulted: Kamerun.—PREUSS (NO. 548),
September 19, 1890, Barombi Station on Elephanten See (Dahlem Herbarium 2; Kew
Herbarium). STANDT (NO. 747), November 29, 1896, Johann Albrechtshöhe (Dahlem
Herbarium, fragment in National Herbarium, Washington, D. C; British Museum
Herbarium). BüSGBN (No. 37), November 18, 1905, Johann Albrechtshöhe (Dahlem
Herbarium). LEDERMANN (NO. 1455), December 1, 1908, Bare (Dahlem Herbarium;
fragment in National Herbarium, Washington, D. C).3

The type of the genus, Citropsis Preussii,wzs first collected by Preuss at
Barombi Station on the south shore of Elephanten See in Kamerun on
September 19,1890. Of his original collection (No. 548) three specimens,
all showing good flowers, have been studied by the writers. (See fig. 3.)
Two of these are preserved in the herbarium at Dahlem, near Berlin.
The third was sent to Kew Gardens (April, 1894) before the species was
published and evidently was not used by Prof. Engler in drawing up the
original description, as the species is described as having trifoliate leaves,
while those of the Kew specimen are 5-foliate.
Besides this original material there are three excellent sheets in the
Dahlem Herbarium and one at South Kensington of material collected
by Standt (No. 747) on November 29, 1896, at Johann Alb rechtshöhe,
1
All of the specimens cited from European herbaria were photographed by one of the writers in 1911-12,
and prints enlarged to natural size have been filed in the National Herbarium at Washington, D. C
2
The sheet to which the original label is attached is the type specimen.
3
Ledermann's specimens have been designated "Limon ia Preussii Engl., var. micrantha Engl.," but it
is probable that the very small flowers are due to a diseased condition of the plant and do not constitute a
true varietal difference.
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3.—Citropsis Preussii: Flowers after petals and stamens have fallen; leaves, one trifoliate and one
having the terminal leaflet borne on a winged segment of the rachis. From paratype, Standt No. 548,
in Dahlem Herbarium. One-half natural size.

FIG.
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near the original type locality on Elephanten See. These specimens show
flowers and young fruits. Finally, there is one sheet in the Dahlem
Herbarium, collected by Büsgen (No. 37) on November 18, 1905, also at
Johann Albrechtshöhe near Elephanten See. This specimen shows young
fruits.
All of this material comes from the same general locality, Johann
Albrechtshöhe being only 3 or 4 km. distant from Barombi Station. All
eight of these specimens show a great resemblance and undoubtedly
belong to a single species. Unfortunately all were collected in the autumn
and show only flowers and very young fruits.
A number of other specimens have been referred to Ciiropsis Preussii
in the Dahlem Herbarium, but some of them certainly do not belong here,
and for the present the only material certainly referable to this species is
that collected in the immediate vicinity of Elephanten See in Kamerun.
The excellent specimens with flowers and
young fruit and numerous leaves permit a
very good idea to be gained of this species.
The leaves are 3- to 5-foliate, with broadly
winged petiole and rachis. (See fig. 3.)
The leaflets are very large, 100 to 160 by
45 to 115 mm., broadly oval or oblong,
abruptly narrowed above into a short obtuse tip, and broadly cunéate at the base,
with very short petiolules. Petioles usually
69 to 80 by 25 to 35 mm., elongate, ellipti- FIG. 4.—Pistils of four species of Citropsis. Ay Citropsis Preussii (Standt
cal, rather acute at tip and base, but some- No. 747);
£, Citropsis mirabilis (Chevatimes shorter and broader or even obcordate lier No. 21609); Ct Citropsis Sckweinfurtkii (C. P. B. 2902); and Z?, Citrop30 to 40 by 25 mm. The segments of the sis gabonensis (Klaine No. 2260).
rachis are elongate elliptical, 50 to 70 by Twice natural size.
15 to 25 mm. Spines usually single, 16 to 28 mm. long, rarely wanting.
Flowers 15 to 18 mm. long in the bud, 20 to 25 mm. in diameter when
open, in dense many-flowered clusters borne in the axils of the leaves,
very short pediceled (3 to 5 mm.), usually 4-merous, ovaries 12 to 15 mm.
long, with a long, slender style broadening at the base and merging
gradually into the ovary. Only young fruits are known as yet. These
are short-stalked or nearly sessile, slightly apiculate.
Citropsis Preussii is readily distinguished from its congeners by the
broadly oval or oblong leaflets, and by the short-stalked flowers with
very long styles broadened at the base and not sharply delimited from
the tip of the pointed ovaries. Citropsis mirabilis resembles this species
in the shape of the leaves, winged petioles, and rachis, but differs in the
longer stalked flowers, which have a shorter more slender style which is
not broadened at the base and consequently is more sharply delimited
from the tip of the more rounded ovary. (See fig. 4.)
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Citropsis Schweinfurthii (Engler), n. comb.
Limonia Schwein/ïiriA« Engler, 1895, in Notizbl. K. Bot. Gartens u. Mus. Berlin, Bd. 1, p. 29.
(?) Limonia ugandensis Baker, 1907, in Jour. Bot. [London], v. 45, p. 61.
(?) Limonia Poggei Engler, 1895, in Notizbl. K. Bot. Gartens ti. Mus. Berlin, Bd. 1, p. 29.

The following specimens have been consulted: Sudan.—SCHWEINFURTH (NO. 3656)
April 25, 1870, Uando (Dahlem Herbarium,1 clastotype in National Herbarium,
Washington, D. C, see fig. 7; Kew Herbarium, clastotype). STUHLMANN (No. 2641),
August 24, 1891, Ituri Ferry (Dahlem Herbarium). Uganda.—BAGSHAWE(NO. 1007),2
April 25, 190Ó, Mpanga Forest, Toro (British Museum Herbarium); (No. 1365), December 17, 190Ó, Ngusi River, Albert Edward Myanza, altitude 950 meters (British Museum
Herbarium; National Herbarium, Washington, D. C). DAWE (NO. 399), South
Buddu (Kew Herbarium); (No. 809), 1905, Budongo Forest (Kew Herbarium);
(No. ?) March 17, 1910, Budongo Forest (National Herbarium, Washington, D. C);
(No. ?, C. P. B. No. 2902) April 17, 1910, Budongo Forest (National Herbarium;
greenhouses, Department of Agriculture, Washington, D. C. See fig. 1 and PI.
XLIX). MILBRAED (No. 2394) January 1, 1908, Fort Beni (Dahlem Herbarium);
(No. 2880), May 1, 1908, Irumu (Dahlem Herbarium). Congo.—POGGE (NO. 668),3
June 1, 1882, Lulua (Dahlem Herbarium). LAURENT (NO. ?), November 24, 1903,
Ibaka (Brussels Herbarium); (No. ?), January 2, 1904, Bolombo (Brussels Herbarium;
National Herbarium, Washington, D, C); (?) French Congo.—THOLLON (NO. 1049),
June, 1888, on Niari River from Komba to Bounanza (Muséum, Paris, Herbarium).

In 1895 Engler published Citropsis Schweinfurthii, which was based on
a single unbranched twig without flowers or fruit collected by Schweinfurth (No. 3656) in April, 1870, in the "Galleriewaldungen" at Uando
(altitude 700 to 800 m.; lat. 40 i8' N., long. 28o 22' E.), about 260 km.
northeast of Albert Nyanza. The twig was originally some 33 cm. long,
with 12 internodes. The basal internode, with a trifoliate leaf, was sent
to Kew Herbarium in February, 1878, where it is now preserved. The
rest of the specimen is in Prof. Schweinfurth's herbarium in the Dahlem
Museum and is the type upon which Prof. Engler based the species.
In the original description of the species the leaves are said to be trifoliate, but in this specimen one of them, the fifth from the tip of the twig,
is pinnately 5-foliate with a well-developed, broadly winged rachis
between the first and second pair of leaflets. One of the lateral leaflets
of the terminal pair is missing, but the shape and position of the terminal
leaflet show clearly that it was present during the life of the plant and
was probably lost after the specimen was dried, as has happened to seven
or eight leaflets belonging to other leaves of this same specimen.
The discovery of this pinnate leaf on the type specimen is of importance in justifying the reference to this species of a number of pinnateleaved specimens from the eastern part of equatorial Africa.
A fruiting specimen was collected at a ferry of the Ituri River about
60 km. WNW. of Albert Nyanza in latitude 20 55' N. (altitude 900 meters)
by Dr. E. Stuhlmann (No. 2641) on August 24, 1891, in his journey
around the great lakes of equatorial Africa. Stuhlmann mistook the
1

This is the type specimen.
Type specimen of Limonia ugandensis.
» This is the type specimen of Limonia Poggei.

2
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broadly winged segments of the rachis for leaflets sprouted out of each
other.1 His specimen is preserved in the Dahlem Herbarium and has
been referred to Limonia Schweinjurthii by Engler.2
The original label has a note by Stuhlmann to the effect that the fruit
is orangelike, light yellow in color, shows two seeds, and has a sweet pulp
without acid. A sketch on the label shows a 4-celled fruit with two seeds.
Most of the leaves are pinnately 5-foliate, though the specimen is in bad
condition and many leaflets have been lost. Both the leaves and spines
are much like those of Schweinfurth's original specimen from Uando,
and it is very probable that both belong to the same species.
Misled by the statement in the original description of this species that
the leaves are trifoliate, Baker described a new species, Limonia ugandensis, in 1907, which he says differs from Limonia Schweinfurthii (known
to him only from the description) in having 5-foliate instead of 3-foliate
leaves.
The,type of Limonia ugandensis was collected by Mr. A. G. Bagshawe
(No. 1007) on April 25, 1906, at Toro, in the Mpanga Forest, to the
east of Albert Nyanza, in western
Uganda, at an altitude of 1,550
meters. The type specimen shows
flower buds and has single spines and
mostly 5-foliate leaves, but apparently a few 3-foliate leaves also.
The petioles and Segments Of the FIG. s.—Citropsis Schweinfurthii: Nearly mature
rachis are broadly winged and vary
fruit; A, side view, showing calyx and disk; s,
,

.

from narrowly elliptical tO Obovate in
OUtline. Because Of the absence Of
_

section showing four cells with pulp vesicles
and

three seeds. Bagshawe No. 1365, in
National Herbarium, Washington, D. C.

Natural size.

mature flowers the description of the
stamens is erroneous in giving the filament as about equaling the anther
in length. In a fully open flower the filaments would undoubtedly be
much longer. A specimen of this species which was collected by Mr.
A. G. Bagshawe (No. 1365) at Ngusi River, Albert Edward Nyanza, at
an altitude of 970 meters, shows good fruits (see fig. 5).
Aside from the usually but not universally broader winged petiole and
rachis segments these specimens can scarcely be distinguished from
Citropsis Schweinfurthii, and unless the flower and fruit characters prove
to be different, Limonia ugandensis will doubtless have to be considered
to be a synonym of C. Schweinfurthii.
Besides the specimens from Uganda hitherto referred to Limonia
ugandensis Baker, there are two specimens in the Dahlem Herbarium,
1
"In dem dichten Untesholz fiel uns vor allem ein kleiner Busch mit dornigen Aesten auf. Von seinen
lederharten Blättern spriesst eines aus dem anderen heraus. Seine Frucht ist eine kleine Orange mit
mehreren Abtheilungen, aber nur zwei Kernen. Von unseren Simonen unterscheiden sie sich durch den
süsslichen, jeder Säure entbehrenden Geschmack. " (Stuhlmann, Franz. Mit Emin Pascha ins Herz von
Afrika, p. 406. Berlin, 1894.)
2
Engler, Adolf. Die Pflanzenwelt Ost-Afrikas. . . . Teil C, p. 229. Berlin, 1895.
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collected by J. Milbraed in 1908, which seem to be referable to Ciiropsis
Schweinfurthii. One specimen (No. 2394) is from Fort Beni, in extreme
western Uganda, on the Semliki River, about half way between Albert
Nyanza and Albert Edward Nyanza. This specimen consists of a single
twig with 5-foliate leaves, single spines, and two young fruits. The other
(No. 2280) is from Kikufu, near Irumu, in the Ituri River valley, only a few
kilometers south of the ferry where Stuhlmann crossed the Ituri and
collected his No. 2641. This second specimen of Milbraed consists of
two twigs with mostly 5-foliate leaves, but one of them has a trifoliate
leaf almost exactly like those of Schweinfurth's original specimen from
Uando.
Limonia Poggei Engler, which the writers have referred doubtfully to
Ciiropsis Schweinfurthii, was based on a single specimen collected by Pogge
(No. 668) June 1, 1882, at Lulua, latitude 6° S., on the Lulua River, an
affluent of the Kasai River. The type specimen preserved in the Dahlem
Herbarium shows a single twig with 11 or 12 internodes, but with only
one 5-foliate leaf remaining attached. There is also one loose leaf and
a single fruit. Pogge's original label notes that the fruit is yellow. An
examination of the fruit preserved with the type specimen at Dahlem
shows it to possess distinct pulp vesicles. There is nothing in the
specimen or in the description to distinguish it from Ciiropsis Schweinfurihiiy and as it occurs at a considerable altitude, 660 meters, and only
500 km. west from the nearest of the great African lakes, while Uando,
the type locality, was some 250 km. west, its geographic range is not
such as to render its inclusion in the species improbable.
It is interesting to note that all the reported localities of Ciiropsis
Schweinfurthii are above 660 meters altitude, the highest reported being
1,550 meters at Toro, Mpanga Forest, Uganda.
There is, however, a specimen in the herbarium of the Muséum
d'Histoire Naturelle at Paris, collected by Thollon (No. 1049) in June,
1888, in French Congo on the Niari River between Bounanza and
Komba, that can scarcely be distinguished by its leaf characters from
Citropsis Schweinfurthii. Bounanza is only 250 km. from the Atlantic
Ocean and at an altitude of only 130 meters. Thollon states on his
original label that this plant occurs in all the woods from Komba to
Bounanza. If this material proves to be Citropsis Schweinfurthii, it will
give this species the greatest range both in distance and in altitude of
any yet known in the genus Citropsis.
There is a specimen* in the herbarium of the botanic garden at
Brussels, collected by Messrs. Em. and M. Laurent below Ibaka, on the
Sankuru River, Congo, on November 24, 1903, and also a specimen in
the National Herbarium at Washington, D. C, collected by Messrs.
Laurent below Bolombo, on the Sankuru River, on January 2, 1904.
1
This specimen seems to have been referred to Limonia Demeusei by M. Emile de Wildeman. See his
Mission Émil Laurent (1903-4). v. 1, p. 238. Brussels, 1905-1907.
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Both of these specimens, as well as one in the herbarium at Brussels,
collected in Congo by Messrs. Laurent in 1903-4, but without exact
locality or date, have trifoliate leaves, long, slender leaflets, with the
terminal one disproportionately long, being no to 165 by 30 to 45, while
the adjacent lateral leaflets are 65 to 90 by 25 to 45; thus the terminal
leaflet is from two-fifths to one-third longer than the lateral. The only
species to which these specimens can be referred at present is Citropsis
Schweinfurthii, but in the absence of flowers and fruits and because of
the rather unusual appearance of the leaves such reference must be
merely provisional.
Citropsis Schweinfurthii is a spiny shrub or small tree with 3- to 5foliate leaves. The flowers are borne in clusters of 4 to 10 in the axils
of the leaves. (See ûg. 6.)
They are 4- or rarely 5parted with strap-shaped
petals, a short, thick style,
6 to 9 mm. long, scarcely
narrower than the stigma
but rather sharply set off
from the rounded tip of the
ovary, and broad flattened
filaments with a subulate
apex where the anther is
attached. The leaves are
pinnately 5-foliate or trifoliate. The petioles are
broadly winged, 40 to 75
by 18 to 35 mm., narrowly
6.—Citropsis Schweinfurthii: Cluster of flowers, showing
obovate or elliptical, usu- FIG.
stamens arranged to form a staminal tube. From a plant
ally rounded at the tip growing in greenhouse of the Department of Agriculture,
from seed from Budongo Forest, Uganda, Africa.
and bluntly pointed at ,the grown
(C. P. B. No. 2902.) Natural size.
base. The segments of the
rachis are 35 to 6s by 15 to 25 mm., usually elliptical, bluntly pointed at
both ends but more rounded (sometimes rather broadly rounded) at the
tip. The leaflets, 55 to 125 by 15 to 50 mm., are broadly lanceolate,
narrowed from the middle to the long, cunéate base and into an acute
or subacute tip, with strongly marked serrations. (See fig. 7.) The terminal leaflet is often much larger than the adjacent lateral leaflets, sometimes one-third longer, usually from one-fourth to one-eighth longer. The
spines, 12 to 30 mm. long, are usually paired in the axils of the leaves.
Citropsis Schweinfurthii differs from all its congeners in having a short,
thick style (shorter than any other species except C. gabunensis, which
has very small flowers, with a slender style) and slender, broadly
lanceolate leaflets, narrowing from the middle into a long, cunéate
acute base.
24395 —14-
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Citropsis gabunensis (Engler), n. comb.
Limonia gabunensis Kngler, 1895, *w Notizbl. K. Bot. Gartens u. Mus. Berlin, Bd. 1, p. 28.
(?) Limonia Lacourtiana De Wild., 1904, in Ann. Mus. du Congo, Bot. s. 5, v. i, p. 159-160, pi. 50.
Illus., De Wild., op. cit., pi. 50.

The following specimens have been consulted: French Congo (Gabun).—SOYAUX
(No. 105), July 25, 1880, Sibanga Farm, Munda. (Dahlem Herbarium,1 Kew Herbarium; Muséum, Paris, Herbarium). KXAINE (NO. 2260), July and October, 1901,

7.—Citropsis Sckweinfurtkii: A trifoliate leaf from the type specimen, showing double spines in the
axils and pronounced serrations of the leaflets toward the tips (Schweinfurth No. 3656); in National
Herbarium, Washington, D. C. Natural size.

FIG.

near Libreville (Kew Herbarium; Dahlem Herbarium; Museum, Paris, Herbarium);
(No. 1973), March 10, 1901, May and October, 1902, Libreville (Muséum, Paris,
Herbarium); (No. 2924, 2925), June, 1902, Libreville (Muséum, Paris, Herbarium);
(No. 3494), May 25, 1904, Libreville (Muséum, Paris, Herbarium). BuTTNER (No. 432),
1

The specimen with the original label attached is the type.
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September, 1884, Sibange Farm (Dahlem Herbarium). Du BEIXAY (NO. 4?), 1864
(Muséum, Paris, Herbarium). TESSMANN (NO. 874), January 26, 1909. Spanish
Guinea (P)—Bebady (?); (No. 194), February 14, 1908, Nkolentagan. (?) Congo.—
GENTIL (NO. 93)/ May, 1903, Bombaie (Brussels Herbarium). HENDRICKX (coll.
Gillet, No. 3280) Lumene (Brussels Herbarium). LAURENT (NO. ?), November 28,
1903, Bombaie (Brussels Herbarium).

Citropsis gabunensis, one of the first four species of Limonia, described
from Africa by Engler in 1895, was based on specimens collected by
H. Soyaux (No. 105) at Sibanga Farm in the Munda region near Libreville, French Congo (Gabun), on July 25, 1880. Three sheets of this
number are preserved in the Dahlem Herbarium, and on them the
species is based. The type specimen had a single fruit ; the paratypes
are sterile. The herbaria of Dahlem, Brussels, Paris, and Kew contain
numerous other specimens of this species from northern French Congo
and Spanish Guinea. This material represents a wide range of foliar
characters and shows all stages of flower and fruit development. All
these specimens seem to belong to a single species which is very distinct
from any of the others.
The type specimen of Limonia Lacourtiana was collected by L. Gentil
(No. 93), May, 1893, and is preserved along with Gentil's original label
in the herbarium of the botanic garden at Brussels. The leaves are all
5-foliate, and in one case a terminal leaflet has a winged petiole. The
leaflets are broadly oval, more or less abruptly narrowed at the base,
and caudate at the tip. The young fruits are borne in clusters in the
axils of the leaves on pedicels 10 to 12 mm. long. In all of these characters this specimen is indistinguishable from Citropsis gabunensis,
A young fruit from this type specimen now preserved in the National
Herbarium at Washington, D. C, seems to be seedless, but shows
numerous pulp vesicles which contain a whitish granular wax.2 The
original label of M. Gentil says " fruits délicieux," but as the fruits in
the type specimen are very small and immature it is obvious that his
statement must apply to some other plant, doubtless not belonging to
this species. Most of the fruits of the typical Citropsis gabunensis
examined contain large seeds, often nearly filling the small fruit and
leaving very little space for the pulp vesicles, which are crowded and
often nearly obliterated by the seeds.
Whether the vesicles of a young seedless fruit of the typical Citropsis
gabunensis would show the presence of wax remains to be investigated.
In the absence of knowledge on this point it seems inadvisable to recognize Limonia Lacourtiana as a species distinct from Citropsis gabunensis,
though future research may possibly prove it to be a good species.
1

This is the type specimen of Limonia Lacourtiana.
* Recently, through the kindness of M. Auguste Chevalier and of Rev. J. Gillet, of Kisantu, Congo,
abundant material has been received of a species of Citropsis apparently distinct from any hitherto described,
the fruits of which are often seedless and contain abundant pulp vesicles filled with a wax, which, when
extracted, makes a yellow, fragrant mass much like beeswax in character.
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Citropsis gabunensis differs from all its congeners in having very small
flowers, with hairy filaments, caudate leaflets, and a nearly dry fruit.
The flower buds are only 5 to 6 mm. long and the fully expanded flowers
are only 10 to 12 mm. in diameter. The filaments are hairy. The pistil
is very short (3K to 4 mm.) and shows a well-marked, clávate ovary,
narrowed gradually toward the base and rounded at the tip, which is
clearly delimited from the slender style which ends in the subglobose
4-lobed stigma. (See ûg. 4.) The pedicels are very long (sometimes
8 to 12 mm.), often twice as long as the pistil, and appear as branches
of a slender peduncle ¿^ to 2 cm. long.
No other species of Citropsis shows so much variation in the size of
the leaves and in the number of leaflets. They may be unifoliate,
greatly resembling orange leaves, or they may have 5 to 7 leaflets.
Very frequently the leaves are 5-foliate, with the terminal leaflet borne
at the end of a winged segment of the rachis. Such stalked terminal
leaflets are often seen in trifoliate leaves (see fig. 3) but almost never in
5-foliate leaves of other species of Citropsis. The leaflets are caudate—
unlike any of the other species.
Those of compound leaves are from 40 to 115 by 18 to 60 mm.,
mostly 50 to 100 by 25 to 45. The leaflets of unifoliate leaves are 90 to
150 by 40 to 70 mm. The winged petioles are 15 to 35 by 3 to 15 mm.,
varying from linear to narrowly obcordate, especially in unifoliate
leaves. They are usually broadly rounded at the tip and narrowed
gradually toward the base. The rachis segments vary from 20 to 45
by 4 to 10 mm. and usually have the same shape as the winged petioles.
Citropsis mirabilis (Chev.), n. comb.
Limonia mirabilis Chevalier, 1912, in Bui. Soc. Bot. France, t. 58, 1911, Mém. 8d, p. 144-145.

The following material has been consulted: Ivory Coast.—CHEVALIER (NO. 21609),
May 21, 1909, between Sanrou and Quode on the Koue River (Chevalier Herbarium,
Paris; National Herbarium, Washington, D. C).

Chevalier has described Citropsis mirabilis in detail, but unfortunately no fruits are known. The leaves are 3- to 5-foliate, with broadly
oval or oblong leaflets 90 to 190 by 40 to 100 mm. The petioles are
usually elongate elliptical, 60 to 70 by 20 to 30 mm., rather acute at
both ends, rarely broadly rounded at the tip. The segments of the
rachis are 80 to 70 by 12 to 28 mm., usually narrowly elliptical, rarely
broadly rounded at tip. The spines are single, 10 to 28 mm. long,
sometimes wanting. The flowers occur in dense many-flowered clusters
in the axils of the leaves. The pedicels are well-developed, 5 to 6 mm.
long. The buds are linear elliptical, 12 to 14 by 3 mm., the flowers
when open are 18 to 24 mm. in diameter, usually 4-merous, but sometimes 5-merous. The pistil is 12 to 14 mm. long, the style 10 to 11 mm.
long, very slender, and not appreciably broadened at the base.
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Citropsis mirabilis differs from all its congeners in having large flowers
with slender styles not much broadened at the base and, in consequence,
rather clearly delimited from the tip of the ovary. (See fig. 4.) It
somewhat resembles C. Preussii in the size and shape of the leaves.
IMPERFECTLY KNOWN SPECIES
Citropsis articulata (Willd.), n. comb.
Citrus articulata Willd., 1826, in Spreng., Syst. Veg., v. 3, p. 334-

The following material has been consulted: Gold Coast.—ISERT (NO. ?; Willdenow Herbarium No. 14357), June or July> J786» near Kommang, Akwapim l (Dahlem
Herbarium). (?) Togo.—BAUMANN (NO. 552), 1894-5, on the Koli River near Käme
(Dahlem Herbarium).
\

The specimen in the Willdenow Herbarium at Dahlem, of which a
photograph was kindly sent to the writers by Prof. Urban, now shows a
single twig, 21 cm. long and i)4. to 4K mm* m diameter, with 10 or 11
internodes which are mostly 2 to 2^ cm. long, slightly angular, with
prominent leaf scars. Only two single spines are preserved, one 8 by 1
mm., the other 14 by 1*4 mm. Two petioles are on the sheet: One, still
attached, obovate in outline, 52 by 32 mm. tapering gradually into the
sharp base 4 to 5 mm. long; the other broadly rounded at tip, 60 by 37 mm.
with prominent veins, running nearly at right angles to the midrib, the margin very shallowly undulate crenate. It is evident that the Isert specimen
at Dahlem was more complete when Sprengel published Willdenow's
description, as the leaves are said to be oblong and the peduncle manyflowered. Probably only a single terminal leaflet was originally present.
The many-flowered peduncle seems also to have fallen off since Willdenow's time, as none can now be seen on the photograph.
To this species has been doubtfully referred a specimen from Togoland collected by E. Baumann (No. 552), on May 16, 1895, on the Koli
River near Käme, probably not very remote from the locality where
Isert's type was collected. The Baumann specimen has 3- to 5-foliate
leaves, with petioles varying somewhat in size and shape, 35 by 13,
60 by 25, 32 by 50, 40 by 18, or 30 by 20 mm. Curiously enough, the
terminal portion of the twig, including the last five or six internodes,
has lost its leaves except one obovate petiole. It has three single spines
and in general resembles in a striking manner Isert's specimen, upon
which Willdenow based his species. Another curious coincidence is in
the presence of the terminal leaflet of an originally trifoliate leaf from
which the two lateral leaflets have fallen. It was probably from such
an apparently unifoliate leaf originally present on Isert's specimen that
1
Isert found this plant in the mountains some so to 75 km. north of Accra and says of it: " Je vis une
nouvelle espèce de citroniers, avec des feuilles articulées." (Isert, P. E. Voyages en Guinée et dans les
îles Caraïbes en Amérique, p. 255-256. Paris, 1793. A reprint of the original edition, Reise nach
Guinea . . . 1788, appears in Allgemeine Geschichte der neuesten Reisen und Entdeckungen, v. 1.)
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Willdenow described the leaves as oblong. This Baumann specimen
shows an axillary inflorescence comprising some 6 to 8 flowers with
slender ovaries (io to n mm.) and very slender styles somewhat like
Ciiropsis mirabilis. The leaves of the Baumann specimen have more
broadly winged petioles than the C. mirabilis, and doubtless because of
this it was referred in the Dahlem collection to C. Preussii, from which it
differs in the distinctly shorter, more slender style, the narrow smaller
leaflets, and the broadly rounded tips of the winged petioles and segments of the rachis. The flowers in the Baumann specimen are more
densely clustered and shorter pediceled than in C. mirabilis.
It is to be hoped that more complete material collected by Isert may
be found in the Copenhagen Herbarium which will permit the affinities
of this species, the first of the group to be discovered, to be determined
with exactitude.
Besides the foregoing, there remain two more African species of
Ivimonia which undoubtedly belong to Citropsis, but which can not as
yet be satisfactorily placed because of insufficient material. These are
Limonia Poggei, var. laiialata De Wild., doubtless distinct from L. Poggei,
and Limonia Demeusei De Wild. Both have been described and beautifully figured.1
I In addition to the material cited, specimens are to be found in the
various European herbaria and in the National Herbarium at Washington, D. C, which it has been impossible to place, owing to the lack of
flowers or fruits. This additional material represents collections, principally from Congo, by Auguste Chevalier, Ém. and M. Laurent, Demeuse,
%. Gentil, and others.
POSSIBLE USES OF THE AFRICAN CHERRY ORANGES

The bringing to light of a new genus belonging to the true-orange group
opens up a new field for the plant breeder, especially as some of the
species are said to bear delicious fruits in abundance.
The unusually large compound leaves—often with five leaflets, each
one of them larger than any ordinary orange leaf—give several of the
species of Citropsis a distinct advantage over any other member of the
true orange group. Large leaves are an outward and visible sign of an
active assimilating system, and it must not be forgotten that over threefourths of the dry substance of a plant is made up of starch, sugar, oil,
flavoring matter, and other substances manufactured in the leaves, and a
species with large leaves is equipped with the first essential for rapid
growth and for developing sweet fruits of high flavor.
1

Wildeman, Emile de. Études sur la Flore du Bas- et du Moyen-Congo. In Ann. Mus. du Congo, Bot.

S. 5, V. I, p. I59-IÓO, pi. 51» 53«

1904.

I^imonia Poggei, var. latialata. In Gard. Chron., s. 3, v. 53, no. 1380, p. 378, fig. 159, June 7, 1913.
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GRAFTING OF CITROPSIS
Experiments conducted under the directions of the authors in the
greenhouses of the Department of Agriculture at Washington, D. C, show
that Ciiropsis Schweinfurthii can be grafted readily and that it will grow
rapidly and vigorously on sweet orange, sour orange, grapefruit, and
lemon stocks. It can also be grafted on the tabog (Chaetospermum glutinosa) and the wood-apple (Feronia elephantum), two stocks on which
species of Citrus graft readily. However, it does not grow as vigorously
on these stocks as on Citrus. The very rapid growth of Citropsis when
grafted on Citrus (see PI. XUX) is an added and striking proof of the close
affinity of these two genera. Additional experiments in budding and
grafting on other genera related to Citrus are now under way.
In view of the considerable botanical differences between Citrus and
Citropsis, it is probable that the latter will show immunity to diseases and
adaptations to soil and climatic conditions not. possessed by the stocks
upon which citrous fruits are commonly grafted. Experiments conducted
by the authors have already indicated that Citropsis Schweinfurthii is well
adapted to poor, sandy soils ("high pine lands" ) in Florida. Every new
stock well adapted to Citrus gives the grower and the pathologist a new
tool in the work of perfecting the culture of citrous fruits and in preventing the ravages of diseases by using stocks which are immune. The
scarcity of material of the African cherry oranges has hitherto prevented
any extensive experiments in the use of this new stock, but grapefruit
and oranges have both been budded successfully on Citropsis stocks in
the greenhouse at Washington and out of doors in Florida.
HYBRIDIZATION OF CITROPSIS

The fact that there are a number of closely allied yet distinct species
of Citropsis native to the forests of tropical Africa is an advantage to the
plant breeder in furnishing material for the improvement of the African
cherry oranges by hybridization. Whether the waxy-fruited species will
yield edible hybrids when crossed with the juicy-fruited species can only
be told by experiment.
So far, the scarcity of flowers of the African cherry oranges has prevented any decisive test as to whether they can be crossed with species
of Citrus or not. This much can be said, that flowers of the common
lime, Citrus aurantifolia (Christm.) Swing., pollinated with Citropsis
Schweinfurthii set fruit and produced seed. Only a few seed were secured and none of them gave rise to a hybrid, but this is not uncommon
in Citrus. The fact that the pollen of Citropsis was able to cause the
development of seeds is a very hopeful sign that hybrids will be secured
from pollinations in the course of the breeding experiments now being
carried on by using the pollen of Citropsis on as many species of Citrus
as possible.
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That hybrids of the common citrous fruits with the African cherry
oranges would be promising table fruits is rendered probable by the fact
that both Citrus and Citropsis have species which in a wild state yield
fruits beautiful to the eye, fragrant, and delicious to the taste.
Because of their beautiful foliage, their very fragrant, large white
flowers, much resembling those of the orange or lime, and their abundant,
though small, fruits, borne in tufts like cherries, the African cherry
oranges are of unusual promise for ornamentals and for hedge plants in
subtropical regions.
The fact that the true relationships of so large and so striking a group
of plants, ranging clear across equatorial Africa, could remain misunderstood by botanists for so long a time, is another proof of the rich harvest
of new material which awaits the attention of the plant breeder as soon
as a critical taxonomic study of the wild relatives of our principal cultivated plants makes it available for his use.
PLATS

XUX. Citropsis Schweinfurthii grafted on grapefruit stock {Citrus decumana),
showing vigorous growth made in 2% years. Plant grown in greenhouse, Department of Agriculture, Washington, D. C, from seed
from Budongo Forest, Uganda, Africa. (C. P. B. No. 2902.) Onesixth natural size.
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