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Table 2. Mean fresh weight, number of new leaves and number of tillers pot pot” of pampas grass 10 weeks after potting.

Number
Fresh weight Number of of tillers
Treatment tops (g) new leaves per pot
Control (no fertilizer) 2.12 ¢Y 12.0 ¢ 29c¢
Osmocote—2 kg/m? (oz/ft?) 6.36 a 23.4b 49a
Osmocote—3 kg/m? (oz/ft3) 4.62b 22.4b 4.3 ab
Osmocote—4 kg/m? (oz/ft?) 5.14b 22.6b 4.6 ab
Liquid—100 mg/l N (ppm) 4.58b 22.4b 4.1b
Liquid—200 mg/l N (ppm) 6.62 a 23.8b 4.6 ab
Liquid—400 mg/l N (ppm) 6.88 a 283 a 48a-

“Initial number of plants (tillers) per pot was one.

YMean separation within columns by the LSD; P=0.05; n=20. Analysis of leaf number and tillers per pot on square-root transformed data; nontransformed

data are presented.
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that yielded maximum growth.

Abstract

Spathiphyllum ‘Petite’ and Dieffenbachia ‘Camille’, two popular foliage plants sensitive to excess salts, were grown using 9 levels
of water-soluble fertilizer in a 3-1-2 ratio of N-P,05-K,0. The range for maximum growth occurred at 100-200 ppm (mg/1) N for
Spathiphyllum and 200-400 ppm (mg/1) N for Dieffenbachia on a constant-feed basis. Spathiphyllum showed more noticeable leaf
burn symptoms compared to Dieffenbachia when the concentration of fertilizer in the irrigation water increased above the range

Index words: tropical foliage plants, salinity, fertilizer, peace lily, dumbcane

Species used in this study: peace lily (Spathiphyllum Schott. ‘Petite’); dumbcane (Dieffenbachia Schott. ‘Camille’).

Significance in the Nursery Industry
Spathiphyllum and Dieffenbachia are two of the most
popular tropical foliage plant species. Accumulation of sol-
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uble salts in the growing medium from water-soluble fer-
tilizers and dissolved soluble salts in the irrigation water are
limiting factors in plant growth and survival. The range for
maximum growth was 100-400 ppm N from a 3-1-2 N-
P,0s5-K,0 fertilizer on a constant-feed basis. Spathiphyllum
performed best at the lower end of this range, while Dief-
fenbachia performed best at the upper end. Our results show
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that growth reduction and poor appearance of plants were
associated with high concentrations of fertilizers in the ir-
rigation water, even when leaching was employed.

Introduction

Fertilizer is the most frequent source of salinity in the
growing medium (5). Fertilizer requirements for tropical
foliage plants vary depending on the species. For example,
Poole and Chase (4) recommended 333 and 389 ppm N for
Brassaia and Peperomia, respectively. Conover and Poole
(2) recommended 467 ppm N for Ctenanthe ‘Dragon Tracks’.
Some of the tropical foliage plants extensively produced in
the U.S. are sensitive to high soluble salts. Therefore, de-
termining the optimum fertilization of these crops is nec-
essary to yield optimum growth and quality while minimizing
soluble salt accumulation and plant injury. This experiment
was performed to determine the constant liquid feed rate of
N-P,05-K,0 fertilizer required for maximum growth of two
salt-sensitive tropical foliage plants (1).

Materials and Methods

Two cultivars of tropical foliage plants sensitive to salt
injury were selected: Spathiphyllum Schott. ‘Petite’ (peace
lily) and Dieffenbachia Schott. ‘Camille’ (dumbcane).

Twelve-week-old tissue culture liners of both species were
obtained from Plant Reproduction International, Houston,
Texas. The experiment with Spathiphyllum started on April
9, 1988 and terminated on June 29 (12 weeks). The average
high and low temperature in the greenhouse was 34°C (93°F)
and 17°C (63°F), respectively. The experiment with Dief-
fenbachia started on June 11, 1988 and terminated on Au-
gust 27 (11 weeks). The average high and low temperature
in the greenhouse was 35°C (95°F) and 21°C (70°F), re-
spectively. Light intensity was reduced to 350 pmol m~2s ™!
at noon (clear sky) using neutral shade cheese cloth (2).

Plugs containing an average of three plantlets were trans-
planted into 10 cm (4 in) plastic pots containing a pH ad-
justed spaghnum peat moss based medium, Sunshine Mix
#2 (Fison Hort. Inc., Vancouver, BC), which contained no
added nutrients. The following were incorporated into the
medium: 1059 g/m?3 (1.06 oz/ft3) of micronutrients from
Micromax (Grace Sierra Horticultural Products Co.), 2970
g/m3 (2.96 oz/ft’) CaSO,, and 2970 g/m® (2.96 oz/ft?)
MgSO,. The fertilizer used was Peter’s water-soluble Trop-
ical Foliage Special 24N-8P,05-16K,0 (Grace Sierra Hor-
ticultural Products Co.). The nitrogen concentrations were
0, 25, 50, 100, 200, 400, 800, 1600, and 3200 ppm N;
P,0Os and K,O were present in a 3:1:2 ratio. The fertilizer
treatments will be referred to by nitrogen concentration. The
experimental design was a completely randomized design
with 5 replications per treatment. All fertilizer solutions
were prepared with reverse-osmosis water. Plants were hand-
watered, as needed, with 250 ml (8.45 oz) of the treatment
solution; this was enough to saturate the medium and cause
a small amount of leaching. At harvest, height, total and
individual leaf area, and leaf dry weight were recorded.
Height was determined by measuring from the base of the
plant to the tip of the longest leaf. Leaf area was measured
with a portable area meter Li-Cor 3000 (Li-Cor, Inc., Lin-
coln, NE). To obtain leaf dry weight, plant tissue was placed
in paper bags, dried for 48 hours at 80°C (176°F), then
weighed.
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Results and Discussion

Several trends were similar for both species (Fig. 1). The
0 ppm N treatments showed deficiency symptoms of leaf
chlorosis, leaf necrosis, stunting, and small leaves that pre-
maturely defoliated. Only a small increase in nutrient con-
centration (25 or 50 ppm) was needed to greatly enhance
growth. Nitrogen levels of 800 ppm and 1600 ppm severely
injured both species. The 3200 ppm N treatment killed all
plants.

In both species, total leaf area increased dramatically with
increasing concentration of nutrients up to 200 ppm N, after
which leaf area steadily decreased (Fig. 2, A and B). In
Spathiphyllum, and to a lesser extent in Dieffenbachia, total
leaf area of plants in the 100 ppm N treatment was almost
as great as that of the 200 ppm N treatment. This is of
importance because one of the goals of foliage plant pro-
duction is to maximize leaf production. If similar total leaf
area is produced with half the fertilizer input, production
costs are minimized. The 400 ppm N treatment showed a
decrease in total leaf area compared to the 200 ppm N
treatment for Spathiphyllum, but not for Dieffenbachia.
Therefore, the range for producing the greatest total leaf
area is 100—200 ppm for Spathiphyllum and 200-400 ppm
N for Dieffenbachia. This range is very broad, but normal
for foliage plants (2).

The average leaf size of Spathiphyllum (Fig. 2, C) in-
creased with increasing fertilizer up to 100 ppm N and then
decreased as fertilizer concentration increased. Since this is
the same basic trend as total leaf area (Fig. 2, A), this
indicates that Spathiphyllum was producing fewer and smaller
leaves at the higher fertilizer rates. For Dieffenbachia, av-
erage leaf size (Fig. 2, D) responded differently from total
leaf area (Fig. 2, B). Leaf size remained relatively constant
throughout the range of 100—800 ppm N. This indicates
that Dieffenbachia produced the same size, but fewer leaves
as fertilizer rate increased above 100 ppm.

0 25 SO 100 200 400 800 1600320

Fig. 1. Overall appearance of Spathiphyllum ‘Petite’ (A) and Dief-
JSenbachia ‘Camille’ (B) grown with fertilizer levels from 0 to
3200 ppm N from a 3-1-2 soluble fertilizer.
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Spathiphylium Dieffenbachia
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Fig. 2. Total leaf area (cm?) (A and B), and average leaf size (cm?)
(C and D) of Spathiphyllum ‘Petite’ (A and C) and Dieffen-
bachia ‘Camille’ (B and D) grown with nine fertilizer levels
of a 3-1-2 soluble fertilizer. The 1600 and 3200 ppm N levels
are not shown because of severe leaf damage or death. Bars
indicated standard error of the mean.

For Spathiphyllum, the range for maximum height was
100-200 ppm N, with decreased height above and below
this range (Fig. 3, A). The height of Dieffenbachia increased
up to 200 ppm, after which it remained constant (Fig. 3,
B). For Spathiphyllum, maximum leaf dry weight occurred
at 100-200 ppm N (Fig. 3, C). For Dieffenbachia, maxi-
mum leaf dry weight occurred at 200—400 ppm N (Fig. 3, D).

Overall, Spathiphyllum presented a range of maximum
growth from 100-200 ppm N. Increasing amounts of fer-
tilizer in the irrigation water caused a more noticeable re-
duction in growth and leaf burn in Spathiphyllum when
compared to Dieffenbachia. These results suggest that Spa-
thiphyllum is more sensitive to soluble salts in irrigation
water than Dieffenbachia.

Poole and Chase (4) studied the effects of increasing con-
centrations of fertilizer applied to foliage plants and the
relationships between growth and conductivity of leachate
of growing media. For Spathiphyllum ‘Mauna Loa’, they
found that the best plant quality was obtained when plants
were grown with 111 ppm N for the first 10 days and with
390 ppm N afterwards. This is a higher N requirement than
demonstrated in our studies. They also observed that the
best root growth was obtained with the lowest N level tested
(78 ppm N), and the worst root growth was obtained with
the highest N level tested (700 ppm). This shows the sen-
sitivity of Spathiphyllum roots to soluble salts in the media
and/or the phenomenon of N favoring shoot growth over
root growth (3).
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Fig. 3. Plant height (cm) (A and B) and leaf dry weight (g) (C and

D) of Spathiphyllum ‘Petite’ (A and C) and Dieffenbachia
‘Camille’ (B and D) grown with nine fertilizer levels of a 3-
1-2 soluble fertilizer. The 1600 and 3200 ppm N levels are
not shown because of severe leaf damage or death. Bars in-
dicate standard error of the mean.

For the growth parameters measured, Dieffenbachia pre-
sented a range of maximum growth from 200-400 ppm N.
The decrease in growth and plant appearance when higher
fertilizer concentrations were used was not as severe as in
Spathiphyllum. This suggests that Dieffenbachia may be
more tolerant to a wider range of soluble salts in irrigation
water than Spathiphyllum.

In summary, these results showed that for salt-sensitive
tropical foliage plants, fertilizers in the irrigation water may
need to be less concentrated than that recommended for
more salt-tolerant tropical foliage species (2, 4).
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