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Summary

Dieffenbachia may well be the most toxic genus in the Araceae. Cal-
cium oxalate crystals, a protein and a nitrogen-free compound have been
implicated in the toxicity, but the available evidence is unclear. The plants
have also been used as food, medicine, stimulants, and to inflict punishment.

Introduction

Dieffenbachia is a very popular ornamental plant which belongs to the
Araceae. One member of the genus, D. seguine, was cultivated in England
before 1759 (Barnes and Fox, 1955). At present the variegated D. picta and
its numerous cultivars are most popular. The total number of Dieffenbachia
plants in American homes is estimated to be in the millions.

The plants can be 60 cm to 3 m tall, and have large spotted and/or
variegated (white, yellow, green) leaves that may be 30 - 45 cm long and
15 - 20 cm wide. They grow well indoors and in some areas outdoors. Un-
fortunately, however, Dieffenbachia may well be the most toxic genus in the
Araceae, a family known for its poisonous plants (Fochtman et al., 1969;
Pamel, 1911). As a result many children (Morton, 1957, 1971), adults
(O’Leary and Hyattsville, 1964), and pets are poisoned by Dieffenbachia
every year (Table 1). Ingestion of even a small portion of stem causes a burn-
ing sensation as well as severe irritation of the mouth, throat and vocal cords
(Pohl, 1955). In severe cases the swelling of tongue and mouth can cause
choking (Hardin and Arena, 1974) and death (Marderosian, 1966). When
stems are bitten the resulting stomatitis may be severe enough to bring about
aphonia and render victims speechless for several days (Arnold, 1978; Everist,
1967; Mitchell and Roor, 1979; Ricciuti, 1978; West, 1957). In other cases
speech can become unintelligible (Lampe and Fagerstrom, 1968). These
symptoms have led to the common name of dumb cane (Sloane, 1707): “If
one Cut this cane with a Knife, and put the tip of the Tongue to it, it makes
a very painful Sensation, and occasions such a very great irritation on the

0378-8741/82/0000-0000/$02.75 © Elsevier Sequoia/Printed in The Netherlands



294

TABLE 1

Poisoning by Dieffenbachia (compiled from Food and Drug Administration 1976, 1977,
1980)

Year Number of persons poisoned by % of total poisoned by

Dieffenbachia® All plants? Dieffenbachia®  All plants

1977

Under 5 years of age* 689 6226 11.06
1976

Under 5 years of ageb 376 44,92

Over 5 years of age® 51 6.09

Age unknown 58 6.93

Total 485 837 57.94
1975

Under 5 years of ageb 312 4.5

Over 5 years of age® 80 11.5

Age unknown 3 0.4

Total 420
2Reporting periods, tabulations, and plants listed may vary. Therefore reports may not be
equivalent.
b4,
°5-76.

salivary Ducts, that they presently swell, so that the person cannot speak,
and do nothing for some time but void Spittle in a great degree, or Salivate,
which in some time goes off, in this doing in a greater degree, what European
Arum does in a lesser, and from this its quality, and being jointed this Arum
is called Dumb-Cane”. Other common names are no less sinister: Comida de
Culebra (Costa Rica), Hoja de Puerco (Honduras), Giftiger Aron (Germany),
and the English Poisonous Arum (Barnes and Fox, 1955).

Even in non-fatal cases, severe corrosive burns occur in the mouth,
larynx, esophagus, and stomach. These may be complicated by respiratory
failure, bradycardia, muscle twitching, cramps, vomiting, diarrhea, and hyper-
tension (Drach and Maloney, 1963). Death following Dieffenbachia poison-
ing is a very real possibility (Morton, 1971) and on occasion victims can be
saved only through the insertion of tubes into the trachea.

Nursery-garden workers who cut Dieffenbachia stems into sections for
propagation may suffer from inflammation of parts which come in contact
with the plant or its juice (Morton, 1971). When Dieffenbachia sap enters
the eye it causes immediate intense pain, watering and blepharospasms. After
about one hour the eyelids become “grossly swollen” (Lim, 1977). Eyes can-
not be opened due to gross and diffused oedema. The conjunctiva may be-
come injected and chemosed (Lim, 1977). In one case a large abrasion involv-
ing more than half the cornea surface was observed (Lim, 1977). Pupil size
was normal and reacted “briskly’’ to direct light, but visual acuity was re-
duced to 6/24 (a considerable reduction).
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Altogether it seems wise to heed the advice that “Strangers must be
warned of these Canes, they looking like those of Sugar”. (Sloane, 1707).

Uses

The toxic and irritant qualities of Dieffenbachia have been known and
utilized for years. In the upper Amazon, Indians combined D. seguine with
curare to make arrow poisons (Remington and Wood, 1918). Inhabitants of
Caribbean Islands chewed D. seguine to bring about male sterility that lasts
24 - 48 hours (Barnes and Fox, 1955; Walter and Khanna, 1972). Fresh juice
of this species, when administered to male rats, renders them sterile for 40 -
90 days, whereas in females the sterility lasts 30 - 50 days (Madaus and Koch,
1941; Walter and Khanna, 1972).

On a more positive note, preparations containing Dieffenbachia were
used to treat gout, dropsy, sexual impotence, and frigidity (Fochtman et al.,
1969). “Pieces of [its] Stalk [were] cut, and put into Baths and Fomenta-
tions for Hydropick Legs and are thought very effectual’’ (Sloane, 1707). In
addition, D. seguine was used to open obstructions and against inflamma-
tions. Sliced root was employed against gout (Barnes and Fox, 1955).

According to one report (Sloane, 1707) “The Root is of more force
than the Fruit or Leaves; besides, the first qualities, being of very small parts,
and opening Obstructions, Fomentations are made of them against Inflama-
tions and Obstructions of Hypochindres and Reins; and the Oil is good against
those Evils, and supplies that of Capers, and Lilies. The Roots sliced and
boiled in Wine, made into Baths, and used to the Feet, it is of great use against
old and late Gouts” (Sloane, 1707). And, despite the toxicity ‘it is eat by
Indians for want of better Meat” (Sloane, 1707).

One idea advanced regarding the possible use of Dieffenbachia is that if
the discharge brought about by its juice “...hath the same Quality as that occa-
sioned by Mercury, and if the narcotic Quality could be corrected, it might,
perhaps, be of great use in Physic...”” (Hughes, 1750). Nothing seems to have
come of this suggestion, but a Physician who accompanied the Duke of Albe-
marle, formerly Jamaica, says that the juice of Dumb-Cane, mixed with a
certain portion of fresh fat, is the sovereign remedy in dropsies, externally
used, by rubbing the part affected with this ointment (Hughes, 1750).

Industrial uses of Dieffenbachia include the granulation of sugar (Barnes
and Fox, 1955).

Abuses

In Germany during World War II, it was *...discovered that the juice
of... Caladium seguinum [Dieffenbachia seguine], swallowed or injected,
produces... after a certain time, particularly in male animals, but also in
females, a lasting sterility” (International Military Tribunal, Nuernberg,
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1946). Actual “Sterilization experiments... to ascertain the efficacy of a
drug known as Caladium seguinum (Schweigrohr) [ D. seguine] were suggested
to Himmler by ... Pokorny in 1941... who reported that Dr. Madaus | Madaus
and Koch, 1941] had found... that Caladium seguinum produced sterility in
animals... As a result of Pokomy’s suggestion experiments were conducted
upon concentration camp prisoners... [and] all efforts were made to culti-
vate the plant in large quantities” (Trials of War Criminals, 1949a). However,
there were questions whether plants cultivated in Europe would produce ...
the same effective substances in sufficient quantities...” (Trials of War Crim-
inals, 1949b). Himmler himself was interested in the possibility of using
Dieffenbachia and suggested that Dr. Madaus should be offered ... possibil-
ities of doing research in cooperation with the Reich Physician SS, on crim-
inals...” (Trials of War Criminals, 1949b). As it turned out the experiments
were carried out on concentration camp inmates. Fortunately the “...exper-
iments... reached a dead end because the Caladium seguinum [Dieffenbachia
seguine] grows only in North (sic) America and during the war could not be
imported in adequate quantities. Dr. Koch’s attempts to grow this plant from
seed... have been successful... but the process is very slow and the yield is
not sufficient...” (Trials of War Criminals, 1949b). And, as with so much of
Nazi Concentration Camp science, the work seems to have been bad. Accord-
ing to testimony at the war trials ¢...the findings of Madaus and Koch... are
certainly valid, but they do not prove anything with regard to... Caladium
seguinum [Dieffenbachia seguine] ; they are rather... part of the general poi-
sonous effect...”

No less cruel and equally reprehensible was the use of Dieffenbachia to
punish Jamaican slaves; their mouths were rubbed with cut stalks (Fochtman
et al., 1969). In anironic twist, a criminal rubbed Dieffenbachia in the mouth
of a witness who could not testify as a result, and this led to acquittal for
the accused (Barnes and Fox, 1955).

Toxic constituents

The toxic effects of Dieffenbachia have long been attributed to the pres-
ence of calcium oxalate crystals (Dore, 1964; Pohl, 1955), perhaps because
they are so common and numerous (Hilgers, 1867 - 1868). In other words,
this explanation appears to have been intuitive and not based on experimen-
tal evidence. More careful investigations suggested that calcium oxalate is
probably not the major reason for the toxicity and pointed to a “protein-
aceous” agent (Pohl, 1964). Subsequent investigations have implicated the
calcium oxalate crystals (perhaps merely as piercing agents), a proteolytic
enzyme (named dumbcain), a cyanogenic glycoside, a substance which causes
contraction of smooth muscles (Fochtman et al., 1969; Ladeira et al., 1975;
Walter, 1967; for reviews, see: Arnold, 1978; Brodersen et al., 1979; Everist,
1962; Mitchell and Roor, 1979; Ricciuti, 1978; Tamplon, 1977), asparagine
(Arena, 1974), and protoaenomoine which causes swelling of the pharynx
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and larynx (Morton, 1971). However, the exact cause for Dieffenbachia
toxicity remains unknown and even pharmacological studies (Kubala and
Anton, 1977) have not provided clarification.

Calcium oxalate

Raphides (two types) and raphide idioblasts have been reported in
Dieffenbachia maculata cv Rudolph Roehrs (Sakai and Nagao, 1980). Large
raphides, 120 um in width with wide grooves, were observed in spindle-
shaped, obtuse-end idioblasts (165 um long by 40 um in diameter). Smaller
raphides, 25 um by 0.4 um, with grooves and barbs were noted in idioblast
cells which resemble those on the adjacent parenchyma (Sakai and Nagao,
1980). The crystals resemble those in taro (Colocasia esculenta), Alocasia,
and Xanthosoma (Black, 1918; Sakai and Hanson, 1974; Sakai et al., 1972,
Sunell and Healey, 1979). When fresh tissue is sectioned the needles are
extruded in rapid succession in a manner which could be similar to what may
happen during a bite (Dore, 1964). The lance-like structure of the raphides
suggests that they may (1) facilitate entrance of the irritant, and (2) prevent
surrounding tissue from sealing the cut (Sakai and Nagao, 1980).

Despite the absence of direct evidence (Sakai and Nagao, 1980), calcium
oxalate crystals have been implicated in the toxicity of Dieffenbachia (Drach
and Maloney, 1963), possibly because of similar suggestions for taro (Arnold,
1944; Black, 1918) and one theory is that the raphides activate kinin-liberat-
ing mechanisms (Walter and Khanna, 1972). However, subsequent work sug-
gests that the raphides are not the cause of the toxicity or at least are not the
primary reason for it (Pohl, 1964) as is the case in taro and Xanthosoma
(Moy et al., 1979; Osisiogu et al., 1974). Another argument against the
theory that the calcium oxalate raphides are the cause of poisoning is their
presence in other plants, some of which cause no irritation even on being
eaten raw (Asenjo et al., 1944; Horner and Franceschi, 1978; Horner et al.,
1978). Still, protein-free (and therefore presumably nontoxic) extracts of
Dieffenbachia do exhibit”... only the mechanical effects due to the crys-
tals...” in test animals (Occhioni and Rizzini, 1958; Rizzini and Occhioni,
1957).

Of particular importance for horticulturists are reports that some cul-
tivars are less toxic than others (Barnes and Fox, 1955; Mitchell and Roor,
1979), and that significant differences in calcium oxalate content were noted
among seedlings of a D, picta cv Exotica hybrid (Zettler and Rhodes, 1975).
The range among the seedlings was from 31.6 to 66.0 mg calcium oxalate per
g dry weight whereas the parent plant contained 55.2 mg/g. Marked visual
phenotypic differences were also noted among the progeny but a relation-
ship between foliar variegation and oxalate levels was not evident. These
findings are a clear indication that it would be possible to select (by tissue
culture and from seedling populations) clones of Dieffenbachia which have
a low calcium oxalate (and raphide) content and are both attractive and
horticulturally acceptable. To the extent that calcium oxalate raphides are
part of the toxicity mechanism, such clones can also be expected to be less
(or non-) harmful to children, adults and pets.
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Protein

A proteolytic enzyme called “dumbcain® (Walter, 1967; Walter and
Khanna, 1972) has been isolated from Dieffenbachia. This enzyme was
assumed “...to explain most of the poisonous properties attributed...” to
those plants (Walter and Khanna, 1972). Proteins were also isolated by
other workers who have shown that trypsin digestion reduces or eliminates
the toxic effects of Dieffenbachia extracts (Brodersen et al., 1979; Fochtman
et al., 1969; Pohl, 1964; Occhioni and Rizzini, 1958; Rizzini and Occhioni,
1957). On the other hand, analyses of the active fraction of stem juice has
shown that it contains no nitrogen, and incubation with trypsin or chymo-
trypsin did not hinder the usual effects (Ladeira et al., 1975; Pohl, 1955).
Thus the role of protein and/or proteinaceous substance(s) in Dieffenbachia
toxicity is not clear and remains subject to speculation.

Histamine

Release of histamine has been implied (Pohl, 1955) or implicated in
Dieffenbachia toxicity (Fochtman et al., 1969; Occhioni and Rizzini, 1958;
Rizzini and Occhioni, 1957). However, other workers (Ladeira et al., 1975)
have suggested that the active principle is not similar to histamine.

Kininin

Release of kinins as a result of injury by oxalate crystals or protease
activity has been suggested for Dieffenbachia on the basis of work with
venoms and other plants (Walter and Khanna, 1972).

Other compounds

In taro (Colocasia esculenta) at least part of the acridity has been attri-
buted to an ethanol- and boiling-water-labile factor (Moy et al., 1979). It is
possible, therefore, that similar factor(s) may be present in Dieffenbachia.
Sapotoxins which have been detected in both taro (Barosah, 1944) and
Xanthosoma atrovirens (Clark and Waters, 1934) are probably also present
in D. picta and D. seguine (Barnes, 1953).

Unidentified glycosides have also been implicated in Dieffenbachia
toxicity (Drach and Maloney, 1963). One possibility is a cyanogenic glyco-
side which yields HCN on hydrolysis (Walter, 1967). Other possibilities are
compounds related to a glucoside of 3,4-dihydrobenzaldehyde, the irritating
substance in Pinella ternata, Araceae (Suzuki, 1969), or 3,4-diglycosilicben-
zaldehyde, an irritant in taro, Colocasia esculenta var. antiquorum, Araceae
(Suzuki et al., 1975).

Speculation
Three facts stand out in the available information about Dieffenbachia

toxicity. First, calcium oxalate raphides do not play a major role in the toxic
effects of Dieffenbachia. In some taro (Colocasia esculenta, Araceae) cultivars,
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there is even an inverse relation between toxicity and calcium oxalate con-
tent (L. A. Sunell, University of California, Irvine, personal communication).
If crystal-induced lacerations were required for entry by the toxic principle,
toxicity would decrease with a drop in raphide and/or druse content. Second,
only the precipitate of the stem juice obtained following ‘... centrifugation
at 3 °C at 10 000 rpm for 1 h...”” contained the toxic principle which had no
nitrogen in its molecule and apparently no protein (Ladeira et al., 1975).
Third, treatments with proteolytic enzymes do not always eliminate toxicity.
A speculation consistent with these facts and a theory regarding the acridity
of taro (J. C. Caygill, Tropical Products Institute, London, personal commu-
nication) is that raphides pierce the tissues and facilitate the entry of at least
an enzyme and a substrate and possibly also mucilages. The latter may pro-
vide a matrix in which the enzymes change the substrate rendering it toxic.
Consequently, it is possible that if Dieffenbachia extracts are subjected to
proteolysis or protein inactivation before the substrate has been modified by
the enzyme, toxicity may be reduced or lost. On the other hand, if proteo-
lysis or inactivation are delayed, toxicity would be retained. These specula-
tions could explain the apparently contradictory reports in the literature.

Assuming that this speculation is correct and even if the toxic prin-
ciple(s) in Dieffenbachia remain(s) unidentified, it would be possible to
select cultivars which are free of toxicity or relatively harmless. If the toxic
action requires the participation of more than a single agent, selection of
plants which lack or are deficient in one of the components would result in
non-toxic cultivars. Earlier work with Dieffenbachia (Poole et al., 1976;
Zettler and Rhodes, 1975), taro (Strauss et al., 1980), and Caladium (Kame-
moto and Sheffer, 1978) has demonstrated that variability does exist in
previously neglected (from the selection and breeding standpoint) genera and
can be obtained easily. Methods for the induction of flowering (Alamu and
McDavid, 1978), tissue culture (Arditti and Strauss, 1979), and seed germina-
tion (Jackson et al., 1977; Strauss et al., 1979) are available and could be
applied to Dieffenbachia for the purpose of producing non-toxic or low-
toxicity cultivars.

Acknowledgements

Our work on taro (Colocasia esculenta) and other Araceae is supported
by USDA Grant 122-14-5001-259. We thank Dr. Peter van Schaik, USDA,
Western Region, Fresno, CA, for his interest and support, Dr. Hilary Burton,
USDA, SEA-ARS, Western Region, Oakland, CA, and Allison P. Olliva, UCI,
for obtaining some of the literature for us, and Leslie A. Sunell, University
of California, Irvine, for reading and commenting on the manuscript.

References

Alamu, S. and McDavid, C. R., Promotion of flowering in edible aroids by gibberellic
acid. Tropical Agriculture (Trinidad), 55 (1978) 81 - 86.



300

Arditti, J. and Strauss, M. S., Tissue culture of taro — a manual. Information Document
No. 44-1979, South Pacific Commission, Noumea, New Caledonia, 1979,

Arena, J. M., Poisoning, Charles C. Thomas, Publishers, Springfield, 1974.

Arnold, H. L., Poisonous Plants of Hawaii, Tongg Publishing Co., Honolulu, 1944,

Arnold, R. E., Poisonous Plants, Terra Publishing Co., Tefferstown, KY, 1978.

Asenjo, C. F., Goyco, J. A. and Fernandez, M. de C., A note on the presence of calcium
oxalate in the maya fruit. Journal of the America Pharmaceutical Association,
Scientific Edition, 33 (1944) 344 - 345.

Barnes, B. A., The pharmacology and toxicology of certain species of Dieffenbachia,
M.Sc. Thesis, University of Hawaii, 1953.

Barnes, B. A. and Fox, L. E., Poisoning with Dieffenbachia. Journal of the History of
Medicine and Allied Sciences, 10 (1955) 173 - 181.

Barosah, S. R., The significance of saptotoxin and C/N ration in the growing corms of
Colocasia. Alahabad Farmer, 18 (1944) 98 - 100.

Black, O. F., Calcium oxalate in the dasheen. American Journal of Botany, 5 (1918)
447 - 451.

Brodersen, H.-P., Schreiner, W.-D., Pfander, H. J. and Frohne, D., Dieffenbachia — eine
schon(e) giftige Zierpflanze. Deutsche Apotheker Zeitung, 119 (1979) 1617 - 1620.

Clark, A. and Waters, R. B., The presence of a sapotoxin in Xanthosoma atrovirens, a
tropical food-tuber. Biochemical Journal, 28 (1974) 1131 - 1134.

Dore, W. G., Crystalline raphides in the toxic houseplant Dieffenbachia. Journal of the
American Medical Association, 185 (1964) 137.

Drach, G. and Maloney, W. H., Toxicity of the common houseplant Dieffenbachia. Jour-
nal of the American Medical Asociation, 184 (1963) 1047 - 1048,

Everist, S. L., These plants can poison people. Queensland Agricultural Journal, 88 (1962)
235 - 242.

Fochtman, F. W., Manno, J. E., Winek, C. L. and Cooper, J. A., Toxicity of the genus
Dieffenbachia. Toxicology and Applied Pharmacology, 15 (1969) 38 - 45.

Food and Drug Administration, Poison Control Statistics, U.S. Department of Health,
Education and Welfare, Bethesda, MD, 1976.

Food and Drug Administration, Top five categories of products ingested by children
under 5 years of age in 1975. National Clearinghouse for Poison Control Centers
Bulletin (April), U.S. Department of Health, Education and Welfare, Bethesda, MD,
19717.

Food and Drug Administration, National Clearinghouse for Poison Control Centers Bul-
letin 24, U.S. Department of Health, Education and Welfare, Bethesda, MD, 1980.

Hardin, J. and Arena, J. M., Human Poisoning from Native and Cultivated Plants, 2nd
edn., Duke University Press, Durham, NC, 1974.

Hilgers, G., Ueber das Auftretent der Krystalle von oxalsaurem Kalk in Parenchym einiger

" Monocotylen. Jahrbiicher fiir Wissenschaftliche Botanik, 6 (1867 - 1868) 285 - 296.

Horner, H. T. and Franceschi, V. R., Calcium oxalate formation in the air spaces on the
stem of Myriophyllum. Scanning Electron Microscopy, 2 (1978) 69 - 76.

Horner, H. T., Jr., Franceschi, V. R. and Hill, E. L., Plant and animal calcium oxalate
crystals. (Abstracts 18th Annual Meeting of the American Society of Cell Biology).
Journal of Cell Biology, 79 (1978) CD172.

Hughes, G., Natural History of Barbados. Book VIII. Published by the Author, London,
1750, p. 252.

International Military Tribunal, Trials of major war criminals, Nirnberg. Proceedings
Document GB-588, Vol. 20, 1946, p. 548.

Jackson, G. V. H,, Ball, E. A. and Arditti, J., Seed germination and seedling proliferation
of taro, Colocasia esculenta (L.) Schott in vitro. Journal of Horticultural Science,
52 (1977)169 - 171.

Kamemoto, H. and Sheffer, R. D., A new species hybrid, Anthurium scherzerianum X
Anthurium wendlingerii. HortScience, 13 (1978) 177 - 179.



301

Kubala, B. and Anton, R., Choix d’une méthode pharmacologique pour 1’étude des prin-
cipes toxiques de Dieffenbachia. Plantes Médicinales et Phytothérapie, 11 (1977)
58 - 70.

Ladeira, A. M., Andrade, S. O. and Sawaya, P., Studies on Dieffenbachia picta Schott:
toxic effects in guinea pigs. Toxicology and Applied Pharmacology, 34 (1975)
367 - 373.

Lampe, K. and Fagerstrom, R., Plant toxicity and Dermatitis: A Manual for Physicians,
Williams and Wilkins Co., Baltimore, MD, 1968.

Lim, K. H., External eye allergy from sap of Dieffenbachia picta. Singapore Medical
Journal, 18 (1977)176 - 1717.

Madaus, G. and Koch, F. E., Tierexperimentelle Studien zur Frage der medikamentosen
Sterilisierung (durch Caladium seguinum [Dieffenbachia seguinal). Zeitschrift fiir
die Gesamte Experimentelle Medizin, 109 (1941) 68 - 87,

Marderosian, A. D., Poisonous plants in and around the home. American Journal of Phar-
maceutical Education, 30 (1966) 115 - 140,

Mitchell, J. and Roor, A., Botanical Dermatology: Plants and Plant Product Injuries to
the Skin, Greenglas Ltd., Vancouver, B.C,, 1979.

Morton, d. F., Ornamental plants with poisonous properties. 7th Annual Meeting of the
Florida Horticultural Society, 1957,

Morton, J., Plants Poisonous to People in Florida and Other Warm Areas, Hurricane
House, Miami, FL, 1971.

Moy, J. H., Shadbolt, B., Stoewsand, G, S. and Nakayama, T. O. M., The acridity factor in
taro processing. Journal of Food Processing and Preservation, 3 (1979) 139 - 144,

Occhioni, P. and Rizzini, C. T., Acao toxica de duas sp de Dieffenbachia. Revista Brasi-
leira de Medicing, 15 (1958) 10 - 16,

O’Leary, S. B, and Hyattsville, W., Poisoning in man from eating poisonous plants. Envi-
ronmental Health, 9 (1964) 216 - 242.

Osisiogu, I. U. W,, Uzo, J. O. and Ugochukwu, E. N, The irritant effects of cocoyams.
Planta Medica, 26 (1974) 166 - 169.

Pamel, L, H., A Manual of Poisonous Plants, The Torch Press, Cedar Rapids, Iowa, 1911.

Pohl, R. W., Poisoning by Dieffenbachia. Journal of the American Medical Association,
177 (19565)162 - 163.

Pohl, R. W, Dieffenbachia poisoning: a clarification. Journal of the American Medical
Association, 187 (1964) 963.

Poole, R. T., Conover, C. A, and Joiner, J. N,, Chemical composition of good quality
tropical foliage plants. Proceedings of the Florida State Horticultural Society, 89
(1976) 307 - 308,

Remington, J. P. and Wood, H. C., United States Dispensatory, 20th edn., J. B. Lippin-
cott Co., Philadelphia, 1918, pp. 1852 - 1353.

Ricciuti, E. R., The Devil’s Garden: Facts and Folklore of Perilous Plants, Walker Publish-
ing Co., Chicago, 1978,

Rizzini, C. T. and Occhioni, P., Agao toxica das Dieffenbachia picta and D. senguine.
Rodriguezia, 32 (1957)5-19.

Sakai, W. S. and Hanson, M., Mature raphide and raphioidioblast structure in plants of the
edible aroid genera Colocasia, Alocasia, and Xanthosoma, Annals of Botany, 38
{(1974) 739 - 748,

Sakai, W. S. and Nagao, M. A., Raphide structure in Dieffenbachia maculata. Journal of
the American Society for Horticultural Science, 105 (1980) 124 - 126,

Sakai, W. 8., Hanson, M. and Jones, R, C., Raphides with barbs and grooves in Xantho-
soma sagittifolium (Araceae). Science, 178 {(1972) 314 - 315.

Sloane, H., A Voyage to the Islands of Madera, Barbados, Nieves, S. Christophers, and
Jamaica, printed by B. M. for the Author, London, 1707.

Strauss, M. S., Michaud, J. and Arditti, J., Seed storage and germination and seedling pro-
liferation in taro, Colocasia esculenta (L.) Schott. Annals of Botany, 43 (1979)
603 -612.



302

Strauss, M. S., Stephens, G. C., Gonzales, C. J. and Arditti, J., Genetic variability in taro,
Colocasia esculenta (L.) Schott (Araceae). Annals of Botany, 45 (1980) 429 - 437.

Sunell, L. A. and Healey, P. L., Distribution of calcium oxalate crystal idioblasts in corms
of taro (Colocasia esculenta). American Journal of Botany, 66 (1979) 1029 - 1032.

Suzuki, M., Studies on the irritating substance of Penellia ternata Breitenbach (Araceae).
Arzneimittel-Forschung, 19 (1969) 1307 - 1309.

Suzuki, M., Kano, M., Mitani, A., Mochida, F. and Ariki, M., On the irritant substance,
3,4-diglycosilicbenzaldehyde in taro, Colocasia antiquorum. Journal of Japan So-
ciety Food Nutrition, 28 {1975) 55 - 59,

Tamplon, J., Dangerous Plants, Douglas, David and Charles Ltd., Vancouver, B.C,, 1977.

Trials of War Criminals Before the Niirnberg Military Tribunals. Proceedings Vol. I, U.S,
Government Printing Office, Washington, D.C., 1949a, pp. 694 - 706.

Trials of War Criminals Before the Niirnberg Military Tribunals Under Control Council
Law No. 10, Vol. 1, 1949b, pp. 705 - 719.

Walter, W. G., Dieffenbachia toxicity. Journal of the American Medical Association, 201
(1967) 140 - 141.

Walter, W. G. and Khanna, P. N., Chemistry of the aroids. I. Dieffenbachia seguine,
amoena and picta. Economic Botany, 26 (1972) 364 - 372.

West, E., Poisonous plants around the home. Circular S-100, Agricultural Experiment
Station, University of Florida, Gainesville, 1957.

Zettler, F. W, and Rhodes, B. B., Calcium oxalate variability in Dieffenbachia seedlings.
HortScience, 10 (1975) 481 - 482,





