ously listed in this frequency grouping. The remaining
genera listed and the other unlisted genera each represented
approx 33%.
The 10 most problem prone genera (Table 7) have an
interesting relationship to the plant product mix being of

fered in the central Florida area (3). The most frequent
problem genera, Peperomia, resulted in 13.5% of the cases
but only accounts for 4% of the foliage plants sold, while
the no. 2 problem genera, Philodendron, was diagnosed
with 12.4% of the total with a 28% share of the market.
Scindapsus accounted for 4% of the market but 9.6% of
the problems. The total of the top 3 again represented
approx 33% of the problems and 33% of the market.
However, there was a disproportionate number of problems
for both Peperomia and Scindapsus in relationship to their
market position. The remaining genera generally had
approx the same percentage of the market as their per
centage of plant problems.

Table 7. Ten genera of foliage plants most frequently diagnosed with
problems (1/76-6/77) and the proportion each genus displaces in
the total foliage plant product mix. in Central Florida (1976).

Genus

No. of
plant problems

% of total
plant problems

% product mix
in Central Fla.

162
148
115

13.5
12.4
9.6

4
28
4
6
5

Peperomia
Philodendron
Scindapsus
Dieffenbachia

6.7
5.9
4.3

80

71
51
47

Maranta

Dracaena
Brassaia
Aglaonema
Aphelandra
Syngonium
Others

6

3.9
3.5
3.4
3.4
33.3

42

41
41
398

2
2
3
4
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TISSUE CULTURE PROPAGATION OF SOME FOLIAGE PLANTS1
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Abstract. Rapid in vitro propagation systems have been
determined for Dieffenbachia sp. and Yucca sp. Sterile,
axillary buds were used as the primary explants, and these
were inoculated onto modified Murashige and Skoog basal
medium containing 6-benzyl amino purine (BA) (Dieffen
bachia) or a naphthalene acetic acid (NAA) and 6-benzyl
amino purine (Yucca). Details of the procedures and prolifera
tion rates are presented.
The foliage plant industry of Dade County has become
very much aware of some of the commercial benefits of
plant tissue culture propagation. In vitro systems for the
mass propagation of many foliage plants have been pub
lished, and are currently being exploited (1). However,
many plants have not yet been considered, and some of the
currently utilized tissue culture propagation systems are slow
or otherwise unsatisfactory. Although many of the Liliaceae

and Araceae have been successfully propagated using plant
tissue culture, there have been no published reports in
which systems for Yucca and Dieffenbachia sp. have been
described.

Because many growers are interested in improving their
production systems, and in rapidly increasing disease in
dexed stock, formultions were devised and tested for the
clonal propagation of these plants.
^Florida Agricultural Experiment Stations Journal Series No. 794.
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Materials and Methods

Yucca. Small, unopened lateral buds from stem pieces of
Yucca sp. were removed and any discolored leaves were ex

cised. After a brief rinse in absolute alcohol, the buds were
sterilized by immersion in 20% (v/v) Clorox for 10-12
minutes, stirred occasionally and were rinsed with three
changes of sterile, distilled water. The explants were trans
ferred into test tubes containing modified Murashige and

Skoog basal medium (2) with 30 g/liter sucrose, to which

had been added various concentratibns of kinetin (5-50

/aM), 6-benzyl amino purine (0.4-10 /xM) and a naphthalene
acetic acid (0.5-50 /JVI).

Dieffenbachia. Primary explants were obtained from
vigorously growing Dieffenbachia plants. The leaves were
removed from the main stem, and the small lateral buds at
the base of each leaf were excised. The tissue pieces were
transferred into 20% (v/v) Clorox for 12-15 minutes, and
were subsequently rinsed in three changes of sterile distilled
water. Following sterilization, the lateral buds were further
dissected with the aid of a binocular microscope until buds
2.5-3.0 mm in length were obtained. The buds were reimmersed in 5% (v/v) sterilant for 2-3 minutes, subse
quently rinsed with sterile, distilled water, and were placed
into culture media. Growth media based on the modified
Murashige and Skoog formulation with 30 g/liter sucrose
and added cytokinin (0.2-9 pM BA) were used.
The media were solidified with 8 g/liter Difco Bactoagar and the pH was adjusted to 5.7 with KOH before
sterilization. The cultures were maintained in an air con
ditioned room at 28° C with 16 hr light (3500 lux) and 8
hr darkness.
Results
Yucca. There was little difficulty in obtaining sterile
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Yucca explants from lateral buds. During the first month
and a haHin culture, there was no evidence of proliferation,
although some extension growth of the foliage occurred.
Many cultures, regardless of medium, had begun to prolif
erate by the end of the second month. As a result of experi
mentation the optimum medium for establishment and
proliferation consisted of the Murashige and Skoog basal
medium with 3 pM BA and 1 ^M'NAA. Proliferation was
the result of the induction of axillary buds at the base of
each leaf (Fig. 1). Average biweekly increases over a 3
month period varied between one- and three-fold with some
lines (Table 1). Occasionally, hard callus masses were in
duced from which adventitious shoot formation resulted.
Young plantlets were excised from culture at regular inter
vals, and were subcultured on fresh media. Plantlets were
transferred either to basal medium without hormones or to
basal medium supplemented with 0.5 jiM NAA to induce
roots and to inhibit further proliferation. Roots were
initiated within three weeks. Plants have been successfully
established under intermittent mist.
Dieffenbachia. Successive dissections and sterilizations in
dilute Clorox were of the utmost importance in obtaining
sterile explants of Dieffenbachia. The rate of microbial
contamination was very high, and this procedure reduced
the number of cultures that ultimately would have been
destroyed. Media containing auxins caused excessive callus

induction. Furthermore, the explants responded more rap

idly to BA than to kinetin. The most satisfactory growth

response occurred on media containing 10 pM BA.

The initial pattern of development favored the growth
of small plantlets with the typical leaf shape. After approxi
mately 4 months in culture, the stimulation into growth of
the axillary buds had occurred (Fig. 2), and the cultures
were subdivided. Subsequent increases occurred that re
sulted in doubling of the number of plants after each four
week interval (Table 2). Adventitious roots were initiated
both in proliferation media and after transfer to basal
medium without growth substances.

Fig. 2. Proliferating Dieffenbachia amoena cultures 1 month (A)
and two months (B) after sub-culturing on modified Murashige and
Skoog basal medium with 10 fiM BA.

Table 2. Theoretical proliferation data* for Dieffenbachia sp. on
Murashige and Skoog basal medium supplemented with lOfiM BA.
Date

Day

Fig. 1. A proliferating Yucca culture 2 weeks after sub-culturing on
modified Murashige and Skoog basal medium with 3 /iM BA and 1
fiM NAA.

No. Cultures

1
120*
150
180
210

1

2
4
8
16

240
270

32

64
128
256

300
330
360

Table 1. Theoretical proliferation data* for Yucca sp. on Murashige
and Skoog basal medium supplemented with 3 /zM BA and 1/iM
NAA.

512

"These figures are based on observations of proliferating cultures dur

Date

No. cultures

ing three months.

yThe establishment period for the primary explant was approximately

4 months.
Day
Day

1

60*
75
90
105
120
135
150
345
360

1

2

4
8
16

32

64
128

1,048,576

2,087,152

zThese figures are based on observations of proliferating cultures dur
ing 3 months.
yThe establishment period for the primary explant was approximately
60 days.
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Discussion

Rapid, in vitro propagation systems have been described
for Yucca and Dieffenbachia sp. The theoretical increase
from a single Yucca plant would yield in excess of two mil
lion plants after one year (Table 1), while Dieffenbachia
could be increased in excess of five hundred (Table 2).
These procedures should provide a convenient tool for the

rapid clonal propagation of these two genera.
Moreover, this propagation method would provide an
aseptic method for increasing the number of disease-indexed
Dieffenbachia sp. using the in vitro screening procedure de
veloped by Knauss (3).
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