Table 3. Effect of gelling agent concentration (plus 1 puM NOA) on C. volubilis root production in
vitro and subsequent survival 3 months after transfer to potting soil.

Gelling agent concn Rooted explants Survival
(% wiv) (%) (%)
0.125 84 + 4 27 =2
0.25 80 = 0 60 =0
0.375 82 =2 65 =5
0.5 51 =3 70 = 0

*Mean of two experiments, 20 replicates each, + SE.

which would reduce desiccation of the plants.

In the case of C. volubilis, selection of the
appropriate type of auxin and gel concentra-
tion during root induction can indirectly en-
hance survival of plantlets when transferred
out of culture. It is likely that other similar
modifications to the final stages of in vitro
propagation can enhance the efficiency of
the transfer of plantlets to the nursery. This
is often the limiting step in the application
of tissue culture in commercial plant prop-
agation.
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Abstract.

Autotetraploid (4n) plants of Dieffenbachia maculata (Lodd.) G. Don ‘Per-

fection’ flowered poorly, compared to diploids (2n), following treatment with 250 or
500 mg foliar spray of gibberellic acid (GA;)/liter. GA;-treated 4n plants produced
bracts that normally precede flowering but remained vegetative and produced addi-

tional distal shoots instead of flowers.

Foliar sprays of gibberellic acid (GA;) have
been a reliable method for inducing flower-
ing of diploid (2n) Dieffenbachia breeding
lines (Henny, 1980). A single foliar spray
until runoff of 250 mg GA,/liter is the stan-
dard application method and results in flow-
ering within 3 to 4 months following
treatment. Recent attempts to stimulate
flowering of newly developed auto- and al-
lotetraploid (4n) cultivars using the same
treatment method have not produced consis-
tent results. GA,-treated 4n plants occasion-
ally flowered but usually produced one or
more bracts followed by new distal vegeta-
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tive shoots instead of flowers. This resulted
in plants with multiple distal shoots that is
rarely observed, as Dieffenbachia normally
only branch basally at or below the soil line.
The following study was initiated to compare
further the response of 2n and 4n Dieffen-
bachia to GA, treatment.

2n and 4n plants of Dieffenbachia macu-
lata “Perfection’ were the test material in this
study. Uniform 20-cm tip cuttings were rooted
directly into 15-cm pots containing 2 Cana-
dian peat : 1 perlite : 1 vermiculite (by vol-
ume) amended with 0.6 kg Micromax
(micronutrient source)/m® and 0.8 kg dolo-
mite/m?. Fertilizer used was Osmocote (19N-
6P-12K) at 5.0 g/pot applied every 3 months.
Plants were grown in a shaded greenhouse
with 230 pwmol-s-!-m~2 maximum light level
under natural photoperiod and a 35/18C day/
night temperature range. After 2 months of
growth, 10 plants of each ploidy level were
treated with a single foliar spray of GA, at
0, 250, or 500 mg-liter-! on 15 July 1985.

Plants were sprayed on the upper and lower
leaf surfaces until runoff. Triton X-100 at 1
drop/liter was used as a wetting agent. A
second experiment was conducted using the
same procedure as above with treatments ap-
plied 15 Dec. 1985. In this experiment, the
GA, rates used were 0, 125, 250, and 500
mg-liter-1.

Data consisted of recording the number of
days to opening of the first inflorescence
(determined by unfurling of the spathe) of
each treated plant plus the total number of
inflorescences produced and the number of
distal shoots.

In the summer experiment, no untreated
2n or 4n plants flowered (Table 1). All GA;-
treated 2n plants flowered, while six out of
10 and eight out of 10 4n plants flowered at
the 250- and 500-mg-liter-! rate, respec-
tively. The nonflowering 4n plants averaged
2.9 and 2.6 distal shoots at the 250- and 500-
mg-liter-! rates, respectively. Four of 20
treated 2n plants also produced additional
distal shoots. Average number of days to
flowering was =85 days for 2n and 94 days
for 4n plants.

In the winter experiment, the number of
2n plants that flowered was zero, five, nine,
and 10 out of 10 at 0, 125, 250, and 500 mg
GAy/liter, respectively, compared to zero,
zero, one, and three in the 4n plants at the
same rates (Table 1). Time to flower for 2n
plants was shorter by 16 days on average
than for 4n plants. The mean number of
inflorescences per plant increased among 2n
and 4n plants at higher GA; rates; however,
only three 4n plants bloomed. 2n plants pro-
duced an average of three times as many
inflorescences as 4n plants. All main effects
and interactions were primarily linear in both
experiments. These results indicate that 4n
Dieffenbachia require higher rates of GA, to
flower and also more time to produce open
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Table 1. Percent flowering, mean number of inflorescences, and number of distal shoots on 2n and 4n Dieffenbachia maculata
‘Perfection’ following treatment with three concentrations of gibberellic acid (GA;) during summer and winter.

Plant No. Time to No.
Ploidy GA,; concn flowering inflorescences flowering distal
level (mg-liter-1) (%) produced (days) shoots
Summer (treated 15 July)
2n 0 0 0.0 1.0
250 100 4.5 80.3 1.4
500 100 5.5 84.8 1.1
4n 0 0 0.0 - 1.0
250 60 1.7 93.6 2.9
500 80 2.4 94.0 2.6
Significance*
Concn linear - 90.2%* -- 50.8**
Concn quadratic --- 9.8** 49.2**
2n vs. 4n --- o *x
Concn linear x ploidy .- 82.2** 75.0**
Concn quadratic X ploidy -- 17.8* 25.0Ns
Winter (treated 15 December)
2n 0 0 0 -- 1.0
125 50 2.0 122 14
250 90 6.6 119 1.3
500 100 7.4 115 1.1
4n 0 0 0 - 1.0
125 0 0 - 1.0
250 10 0.2 138 3.0
500 30 0.8 133 2.6
Significance?
Concn linear - 92.8** --- 54.9**
Concn quadratic - 3.9Ns - 24.5%*
Concn cubic - 3.3ns --- 20.6**
2n vs. 4n --- *x --- *x
Concn linear x ploidy - 86.2%* 57.5**
Concn quadratic X ploidy --- 9.6* - 3.9ns
Concn cubic X ploidy 4.2Ns - 38.5%*

“Regression analyses were performed on tests with significant differences between treatments as determined by a F test. The analyses
are given as the percentage of the treatment sum of square (%TrSS) for which each term accounts, followed by the significance
level of corresponding F value denoted as follows: ** = 1%, and NS = nonsignificant.

inflorescences than 2n plants of the same
cultivar. Likewise, both 2n and 4n plants
required longer to flower when treated in the
winter than in the summer (compare winter
and summer treatments in Table 1), presum-
ably due to cooler temperatures and slower
growth. Summer treatment of 4n plants
yielded more inflorescences than winter
treatment, whereas 2n plants produced more
following winter treatment. Data from the
experiment conducted in winter indicate that
a 125-mg-liter-! treatment rate was insuffi-
cient to ensure more than 50% flowering of
2n plants and totally ineffective on 4n plants.
Most (95%) non-flowering 4n plants treated
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with 250 or 500 mg GAj/liter produced a
bract followed by one or more new distal
vegetative shoots, indicating that GA,-treat-
ment had initiated a flowering response but
did not sustain the physiological changes re-
quired for complete induction. The change
in physiology may have temporarily elimi-
nated apical dominance, thus allowing de-
velopment of new distal shoots. Similar results
were observed with Calocasia esculenta (L.)
Schutt (Alamu and McDavid, 1978), which
also produced bracts following GA,-treat-
ment but no inflorescences. However, in that
study, additional distal shoot production was
not mentioned. GA;-treatment of 2n Dief-

fenbachia cultivars with a 250-mg-liter-! fo-
liar spray of GA, continues to be a reliable
method of inducing flowering regardless of
season. However, treatment levels for 4n
cultivars should be at least 500 mg-liter-!
for summer treatment and higher rates may
be essential for winter treatment.
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