


Appendix 

AN ATOMICAL NOTES ON ESPINGO AND SEEDS OF 

QUARARIBEA 

by 

WOLMAR E. BONDEsoN 

In an attempt to reveal the identity of espingo seeds, used by the old 
Peruvian sorcerers (Wassen, this volume), specimens of such seeds were 
microscopically examined and compared with seeds of Quararibea AubI. 

(Bombacaceae). 

Espingo 
Material 

Two specimens of espingo from the department of Loreto, Peru, (Gothen
burg Ethnographic Museum, Call. No. 71.35.2 a-b), showed the following 
external features: Size (of the largest and most complete of the specimens) 
9.0 x 7.5 x 6.5 mm. Weight (of the same specimen) 0.45 g. Shape funda
mentally ovoid but 80mewhat flattened and irregular. Surface closely 
wrinkled, cracked and devoid of most of the seed coat, for the most part 
buff brown, in spots greyish white . Surface of the transversely cut embryo 
horny, yellowish white to egg yellow. Odour powerful, reminiscent of 
fenugreek. 

Both specimens have a hole through the central part of the seed . 

Methods 

The material was sectioned by hand with a razor blade. Most sections 
were obtained from material, previously soaked in a 4 per cent solution of 
formaldehyde in water. In a few cases dry material was sectioned without 
preceding preparation or directly after a brief moistening of a previously 
cut surface with water. Sections were mainly studied in chlorale hydrate 
solution, glycerol, alcohol, water or iodine solution. Some sections were 
stained and mounted in glycerol. 

Anatomy 

The cracked surfaces of the espingo seed specimens are no doubt caused 
by secondary influences and have in turn contributed towards a peeling 
off of peripheral parts of the seed coat. As will be evident from the following 
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Fig. 1. Espingo. The largest of the two seed specimens. x 6. 

description, much of the brown peripheral seed tissue is obviously not 
throughout original seed coat but a rather modified tissue complex, possibly 
a result of manipulations undertaken in order to facilitate the drying of 
the seeds. 

The conditions mentioned have made it impossible to give a complete 
account of the original structure of the testa in different parts of the espingo 

seed specimens. Yet some of the testa is left intact and can be used for 
comparison with the Quararibea seeds. 

The outer epidermis of the testa consists of a single layer of thin-walled 
cells containing reddish brown pigments; the innermost layer consists of 
fairly similar pigment cells. The remainder of the testa is built up mainly 
of sclerenchyma and a compressed, brownish parenchyma, in which vascular 
bundles ramify. The sclerenchyma is embedded in the parenchyma and 
consists of tangentially oriented, densely pitted fiber-sclereids, forming 
a continuous sheet, 1 to 2, occasionally 5 to 6 cells in thickness. The fiber
sclereids in the outermost layer of the sheet usually are radially extended 
as seen in the transverse section, measuring up to 5011- radially and 2011
tangentially. Otherwise the fiber-sclereids vary considerably in shape, size 
and arrangement of the cells. 

Most of the seed surface has no seed coat left. In place of it a compensatory 
coat has been formed as a result of the suberization of a few separate, 
successively more deep-seated tangential layers of cells in the outer part 
of the embryo, which have caused isolation and subsequent necrosis of the 
embryo tissue (see below) external to them. The cells of the suberized layers 
have brown walls, which stain red with sudan III after bleaching. The 
necrotic parts of the embryo tissue, along with the suberized layers con
stituting the compensatory coat, show collapsed parenchyma cells, empty 
of starch, and numerable still identifiable mucilaginous units. 
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The embryo consists of a thin-walled parenchyma, the cells of which are 
fiIled with starch grains, simple or two- to four-compound, 5 to 15p. in 
diameter. In this starch parenchyma there are scattered numerous units , 
looking like mucilaginous cells. They swell in water and stain blue with 
methylene blue. Within these units there are, however, faint structures, 
which may be interpreted as vestigial cell walls. As only ontogenetic studies 
can decide the true nature of the objects in view ('i.e. ordinary mucilaginous 
cells or lysigenous slime cavities), I will refer to them as mucilaginous units. 
They are roughly round to oblong, relatively uniform in size, up to 80p. 

wide. Thin vascular bundles are seen in the embryo but no crystals of 
calcium oxalate. 

Quararibea 

Material 

One specimen each of the following Quarar·ibea species was obtained from 
the Naturhistoriska Riksmuseum, Section for Botany, Stockholm: 
Quararibea parviflora Lundell.-Chahal. No. 7949. 
Partly fragmented. Size 7 X 6 X 4 mm. Shape flattened ovoid. Surface 
finely wrinkled , reddish brown in colour. Surface of the transversely cut 
embryo horny, yellowish white. 
Odour reminiscent of fenugreek. 
Quararibea tU?'binata (Sw.) Poir.-Humacao, No. 8615. 
Size 8 x 6 x 4 mm. Weight 0.19 g. Shape flattened ovoid and irregular, 
the chalazaI region thickened and appearing like an oblique, darkly coloured 
cap. Surface finely wrinkled, reddish brown. Surface of the transversely 
cut embryo horny, yellowish white and faintly dotted. 
Odour reminiscent of fenugreek. 

Methods 

See espingo. 

Anatomy 

The seed specimens of Quararibea parviflora and Q. turb'inata have the 
following anatomical features in common: The outer epidermis of the 
testa consists of one single layer of thin-walled cells with brownish contents. 
The remainder of the testa is built up mainly of a parenchyma of tightly 
packed, thin-walled cells, which are filled with pigmented contents, brownish 
red to orange yellol'l in colour. Vascular bundles ramify in the parenchyma. 
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The embryo consists mainly of a thin-walled parenchyma, the cells of 
which are filled with starch grains, simple or two- to four-compound, 
5 to 15p. in diameter. In this starch parenchyma there are scattered numer· 
ous mucilaginous units, which are roughly round to oblong in shape. Thin 
vascular bundles are seen in the embryo. 

For Q. parviflora the following observations may be added: 

The outer epidermis of the testa has anomalous stomata, approximately 
circular in surface view, characterized by a wide open, circular pore. External 
to the leptome the vascular bundles are accompanied by bundles of fiber
sclereids, which are up to 30p. wide and have about lOp. thick, white, 
densely pitted walls. Close to the outer epidermis there are in addition thin 
solitary strands of similar fiber-sclereids. Cluster crystals of calcium oxalate 
(druses) accompany the vascular bundles in the embryo. 

For Q. turbinata the following observations may be added: 

Sclerenchyma cells were not seen in the testa. In a zone of collapsed tissue 
between the testa and the embryo there are small, solitary crystals. The 
mucilaginous units in the embryo vary strongly in size, the smallest being 
about 50p., the biggest up to 250f-~ wide. When a section of the embryo 
is transferred from alcohol in an aqueous medium, there appears in the 
mucilaginous units a central cavity, lined by numerous swelling mucilagin
ous cells, which gradually disappear. In the central cavity there are usually 
seen dendroid aggregates of needle- or feather-like crystals, apparently 
organic in nature. 

Discussion 

Considering the rather limited and imperfect material a complete descrip
tion and interpretation of the seed structures was not attained. Never
theless some features observed seem interesting enough to justify a preli
minary communication. 

Beginning with the external characteristics, the seed specimens of 
espingo are reasonably correspondent in size and shape to the seed specimens 
of the two Quararibea species. They also have a similarly wrinkled surface 
and the same peculiar odour. 

Seeds of Quararibea have, as far as I know, not been previously ana
tomically described. Netolitzky (1926, p. 207) in his account of the anatomy 
of some bombacaceous seeds points out some similarities with malvaceous 
seeds, e.g. the presence in the testa of outer epidermal stomata and an 
inner palisade solereid layer. According to Vaughan (l970, p . 147) a layer 
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of palisade cells "is characteristic of the Malvaceae and the Bombacaceae". 
As there is no palisade cell layer in the Quararibea seeds examined by me, 
the absence of such a layer may be characteristic of Quararibea. This 
feature is found also in espingo. Furthermore, the kind of sclerenchyma 
found in the testa of espingo seed, consisting of tangentially oriented fiber
sclereids, is fundamentally accordant with the sclerenchyma present in 
the seed specimen of Quararibea parviflora. The prominent part played 
by vascular bundles in the testa is another feature worth stressing. A good 
conformity between the objects compared is found in the embryo. The 
thin-walled parenchyma as well as the type and size of the starch grains 
are identical in the material studied. The absence of oil in the embryo is 
likewise a notable common feature. The mucilaginous units in espingo 
and the seed of Quararibea parviflora are morphologically alike and cor
respond to their counterparts in Quararibea turbinata. 

According to Griebel (1928, p . 92) the cotyledons of Durio zibethinus 
L . (Bombacaceae) have a thin-walled starch parenchyma and numerous 
secretory cavities with colourless slime ("zahlreiche Sekretbehalter mit 
farblosem Schleim"). This combination of starch parenchyma and mucilagin
ous units in the embryo, although not characteristic exclusively of Quarari
bea, seems notwithstanding to be of very restricted systematic occurrence. 

In conclusion, the evidence presented by the anatomical structures of 
the espingo seed specimens favour the assumption, that they come from a 
Quararibea species. 
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