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Abstract. Seven resin-coated fertilizers (RCF) (Osmocote 19–6–12, 18–6–12, 14–14–14, 13–
13–13, and 19–6–12, and Polyon 19–6–12, 17–17–17, and 13.5–13.5–13.5) were applied to
marketable potted Alstroemeria hybrid FL101 plants to determine their effects on
postproduction flowering and growth. The nonfertilized control produced the greatest
number of floral stems, total florets, and mean number of florets per stem, but these plants
were extremely chlorotic and spindly, and had the lowest fresh weight and number of
vegetative stems. In a subsequent experiment, plants were fertilized with low, medium, and
high concentrations of either Osmocote 19–6–12 or Sierra HighN 24–4–8. Nonfertilized
controls were again chlorotic and spindly, but produced as many florets as fertilized
plants. Plants fertilized with Osmocote 19–6–12 had greater fresh weight and more
vegetative stems, but fewer total florets than those fertilized with Sierra HighN 24–4–8. We
concluded that potted Alstroemeria do not need fertilizer for continued flowering, and
fertilization favors production of vegetative stems relative to flowering stems. However,
application of RCF to marketable plants prevents chlorosis, increases fresh weight, and,
if low to moderate rates of formulations with N–P ratios of at least 6:1 are applied, does not
inhibit flowering.

rina, 1991). In the United States, Alstroemeria
plants may be fertilized with as much as 600
mg·L–1 of N as KNO3 twice weekly (Healy and
Wilkins, 1991). Flower production increases
and flower initiation is hastened when N is
applied at 400 mg·L–1 every 7 to 10 d (Smith et
al., 1998).

Potted Alstroemeria can be produced using
the cut-flower crop fertilizer recommenda-
tions. Madson (1995), working with potted
Alstroemeria hybrid FL-101, showed that in-
creasing P fertilization up to 74 mg·L–1, ap-
plied at every irrigation during the production
phase, increased subsequent yield of flower
stems and total number of florets per stem in
plants that received no further fertilization. She
also observed that the medium was depleted of
N, P, and K at the end of the flowering period,
and suggested that the use of resin-coated
fertilizers (RCF) during the postproduction
flowering season might benefit potted
Alstroemeria.

Argo and Biernbaum (1993b) investigated
the use of RCF to improve the garden perfor-
mance of flowering hanging baskets. Apply-
ing an RCF as a topdressing to Impatiens
walleriana Hook f. in 25-cm baskets prior to
placing them in an outdoor environment al-
lowed the plants to flower until the end of
August, while the production of blooms de-
creased rapidly in nonfertilized plants. Ad-
equate fertilization of flowering potted plants
throughout their postproduction life requires
high rates of RCF incorporated in the medium
prior to planting, but high preplant incorpora-
tion rates of RCF are injurious to salt-sensitive
plants such as New Guinea impatiens (Impa-

tiens hawkeri Bull.) and tuberous begonias
(Begonia tuberhybrida Voss.) (Argo and
Biernbaum, 1993b). Since Alstroemeria is
sensitive to high salt levels (Bridgen, 1992;
van der Krogt, 1991) preplant incorporation
of RCF at levels adequate to sustain
postproduction growth would probably be
harmful.

The objective of our research was to deter-
mine the effect of RCF, applied as a topdressing
to marketable Alstroemeria potted plants, on
postproduction flowering and growth. In the
first experiment we compared the effect of
fertilizers having different ratios of N–P–K
and release periods; in a subsequent experi-
ment we compared the effect of three different
concentrations of two fertilizers differing in
N–P–K ratio and release period. These trials
were intended to provide information to pro-
ducers of potted Alstroemeria about the effi-
cacy of RCF applications to marketable potted
plants, and to provide a basis for further inves-
tigation of the effects of fertilization on growth
and flowering in Alstroemeria.

Materials and Methods

Effect of N–P–K ratio and release time
(Expt. 1). Divisions consisting of storage roots
and rhizomes of the Univ. of Connecticut
Alstroemeria hybrid FL101 were planted in
6.6-L pots using Par-gro Peatwool potting
medium (Partex Industries, Phenix City, Ala.)
in Jan. 1995. Plants were placed in a green-
house with heating setpoint at 10 °C and fan
ventilation setpoint at 18 °C. Plants were fer-
tilized every 2 weeks until Apr. 1995, alternat-
ing 17N–1P–20K and 15N–0P–14K formula-
tions with a N concentration of 300 mg·L–1.
When plants started flowering at the end of
May, 48 pots were chosen for uniformity and
randomly grouped into six blocks of eight pots
each. Eight RCF treatments were applied as
topdressings: 28.9 g/pot of 19N–2.6P–10K
(Osmocote 19–6–12, 3–4 months release), 38.2
g/pot of 18N–2.6P–10K (Osmocote 18–6–12,
8–9 months release), 39.3 g/pot of 14N–6.1P–
11.6K (Osmocote 14–14–14, 3–4 months re-
lease), 52.9 g/pot of 13N–5.7P–10.8K
(Osmocote 13–13–13, 8–9 months release),
28.9 g/pot of 19N–2.6P–10K (Polyon 19–6–
12, 3–4 months release), 32.4 g/pot of 17N–
7.4P–14.1K (Polyon 17–17–17, 3 months re-
lease), 50.9 g/pot of 13.5N–5.9P–11.2K
(Polyon 13.5–13.5–13.5, 8–9 months release),
and the nonfertilized control. Osmocote for-
mulations were produced by The Scotts Co.,
Marysville, Ohio, and Polyon formulations by
Pursell Industries, Sylacauga, Ala. Treatments
provided N per unit volume of growing me-
dium ranging between 1.0 and 1.25 kg·m–3,
and constituted “medium” application rates
according to manufacturers’ suggestions. The
numbers of stems produced and the numbers
of florets per inflorescence were counted from
9 June to 12 Sept. 1995. At the end of the
experiment, the entire aerial portion of the
plant was weighed and vegetative stems were
counted.

Effect of RCF rates (Expt. 2). Alstroemeria
divisions were potted in Mar. 1996 and grown

Alstroemeria hybrids are usually grown
for cut flowers, but can also be produced as
potted flowering plants (Bridgen, 1997). While
the effects of environmental factors on cut-
flower production of Alstroemeria have been
investigated, there are no published reports on
the effects of postproduction fertilization on the
performance of flowering potted Alstroemeria.
Argo and Biernbaum (1993a) reported that
consumers expect flowering hanging baskets
to last all summer. This expectation could
reasonably be extended to potted Alstroemeria.

For cut-flower production of Alstroemeria,
fertilizer with N–K ratios ranging from 1:0.8
to 1:1.2 are recommended (Bik and van den
Berg, 1981). In Italy, greenhouse-grown
Alstroemeria is fertilized with a N–P–K ratio
of 2:0.4:0.8 during vegetative growth; this
ratio is changed to 2:0.4:1.7 as the crop ap-
proaches flowering (Cocozza Talia and Fa-
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under the same environmental setpoints as in
Expt. 1. Plants began flowering in mid-May,
when 35 pots were chosen for their uniformity
and grouped into five blocks of seven pots
each. Seven treatments were applied as
topdressings: 19N–2.6P–10K (Osmocote 19–
6–12) at low (11.6 g/pot), medium (23.2 g/
pot), and high (46.3 g/pot) concentrations;
24N–1.7P–6.6K (Sierra HighN 24–4–8, 8–9
months release, The Scotts Co.) at low (9.2 g/
pot), medium (18.3 g/pot), and high (36.7 g/
pot) concentrations, and the nonfertilized con-
trol. Total N per unit volume for the low,
medium, and high concentrations were 0.4,
0.8 and 1.6 kg·m–3, respectively. The number
of stems produced and number of florets per
inflorescence were counted from 30 May to 11
Oct. 1996. At the end of the experiment, the
entire aerial portion of the plant was weighed
and vegetative stems were counted. Both ex-
periments were analyzed as randomized com-
plete-block designs. Analysis of variance was
performed with the GLM procedure of the
SAS 6.03 statistical program (SAS Institute,
Cary, N.C).

Results and Discussion

In comparison with several RCF formula-
tions (Expt. 1), the nonfertilized control pro-
duced the greatest number of florets but the
least fresh weight and fewest vegetative stems
(Table 1). Application of Osmocote 19–6–12,
Osmocote 18–6–12, and Polyon 19–6–12 did
not affect the total number of floral stems
produced. Only Osmocote 18–6–12 and Polyon
13.5–13.5–13.5 produced fewer florets per
stem than the control treatment. Linear con-
trast showed that fertilizers with a net N–P–K
ratio of ≈9:1.3:5 (N–P2O5–K2O = 1:1:1) pro-
duced significantly fewer floral stems than
fertilizers with a net N–P–K ratio of ≈7:3:6
(N–P2O5–K2O = 3:1:2). Plants that were not
fertilized were extremely chlorotic and spin-
dly while all the plants treated with fertilizer
were green and full.

Fertilizers with lower P and K, such as
Osmocote 19–6–12, produced a yield of total
floral stems and florets statistically equal to
the nonfertilized control, but with significantly
greater fresh weight and no chlorosis. There-
fore, in the subsequent experiment we com-
pared this fertilizer with HighN 24–4–8, a
fertilizer containing even lower concentra-
tions of P and K. We also tested the effects of
different rates of fertilizer, corresponding to
low, medium, and high rates based on the
manufacturer’s label recommendations. The
yield in total number of floral stems ranged
from 10.6 to 16.4, but differences were non-
significant. However, contrasts showed that
plants fertilized with Sierra HighN 24–4–8
yielded more total florets than those fertilized
with Osmocote 19–6–12, particularly at the
low rate. Plants fertilized with Osmocote 19–
6–12 were heavier and had more vegetative
stems than those fertilized with Sierra HighN
24–4–8 (Table 2). Fresh weight and number of
vegetative stems increased with increasing
rate of fertilization, with the highest response
to a high rate of Osmocote 19–6–2. At the end

Table 1. Effects of several resin-coated fertilizers on the growth and flowering of potted Alstroemeria.
Expt. 1.

Fresh No. Mean no.
wt floral No. florets vegetative

Fertilizer (g) stems Total No./stem stems
Osmocote

14–14–14 1241 az 24 bc 142 bc 6.3 ab 59 ab
13–13–13 1156 a 25 bc 150 bc 6.3 ab 54 b
19–6–12 1171 a 30 ab 159 b 6.1 a–c 58 ab
18–6–12 1177 a 26 a–c 138 bc 5.4 c 61 ab

Polyon
17–17–17 1119 a 21 c 118 c 6.3 a–c 65 a
13.5–13.5–13.5 971 b 25 bc 127 bc 5.6 bc 64 ab
19–6–12 1149 a 26 a–c 137 bc 5.8 a–c 56 ab

None 457 c 32 a 196 a 6.5 a 30 c

Contrasts
1–1–1 vs. 3–1–2 NS * * NS NS

3–4 vs. 8–9 months NS NS NS NS NS

zMean separation within columns by Duncan’s multiple range test, at P ≤ 0.05.
NS, *Nonsignificant or significant at P ≤ 0.05, respectively.

Table 2. Effect of three different concentrations of each of two resin-coated fertilizers on the growth and
flowering of potted Alstroemeria. Expt. 2.

Fresh Vegetative
wt Florets stems

Fertilizer Rate (g/plant) No./plant
Osmocote

19–6–12 Low 491 dz 82 25 cd
19–6–12 Medium 825 ab 92 44 ab
19–6–12 High 944 a 75 48 a

Sierra HighN
24–4–8 Low 275 e 127 14 de
24–4–8 Medium 576 cd 100 31 bc
24–4–8 High 667 bc  98 40 ab

None 31 f 66 2 e

Contrasts
None vs. fertilizer ** NS **
Low vs. medium vs. high ** NS **
Within low * * NS

Within medium ** NS *
Within high ** NS NS

19–6–12 vs. 24–4–8 ** * **
Within 19–6–12 ** NS **
Within 24–4–8 ** NS **

zMean separation within columns by Duncan’s multiple range test, at P ≤ 0.05.
NS, *, ** Nonsignificant or significant at P ≤ 0.05 or 0.01, respectively.

of the experiment, the nonfertilized plants
were very small, chlorotic, and had few stems,
but were still flowering. Plants that received
the low rate of either fertilizer exhibited some
chlorosis on the lower leaves. Plants were
smaller and produced fewer flowers in the
second experiment than in the first, because
the production phase was shorter and the plants
were smaller at the time of RCF application.

Argo and Biernbaum (1993b) demonstrated
that topdressing with medium to high rates of
RCF supported continued bloom of Impatiens
walleriana for at least 12 weeks. Alstroemeria
plants in the second experiment continued
flowering for 16 weeks and plants were still
producing flowering stems at the final harvest,
without any fertilizer.

Both experiments demonstrated that mar-
ketable potted Alstroemeria can flower for
several months without the use of any fertil-
izer. This is in striking contrast to the results of
Argo and Biernbaum (1993b), who observed a
rapid decrease in flowering of unfertilized

Impatiens walleriana. We suggest that this
reflects the remobilization of nutrients from
Alstroemeria storage roots to support flower-
ing. However, nonfertilized plants were much
smaller than fertilized plants and extremely
chlorotic, indicating inadequate nutrition in
the absence of fertilization. Unfertilized plants
weighed less and produced fewer vegetative
stems, but not fewer floral stems, demonstrat-
ing that mineral nutrition strongly influences
the partitioning of assimilates into reproduc-
tive vs. vegetative growth. Minimizing the
number of vegetative stems while maintaining
high production of flowering stems would be
desirable for Alstroemeria, especially those grown
for cut flowers, because excessive vegetative
stems should be removed from the plants to
increase light intensity in the interior of the plant
(Bridgen, 1997; Healy and Wilkins, 1991).

In the first experiment, plants fertilized
with RCF with an N–P–K ratio of ≈9:1.3:5
produced more flowers than those fertilized
with a ratio of ≈7:3:6. In the second experi-
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ment, the RCF formulation with the net N–P–
K ratio 12:0.85:3.3 produced a greater number
of florets, but plants had a lower fresh weight
than the 9:1.3:5 formulation. Further research
will be required to fully elucidate the effect of
N–P–K ratios on flowering in Alstroemeria.
The release time of the RCF had no effect
when comparing similar N–P–K formulations,
as was observed by Argo and Biernbaum
(1993b) for the postproduction performance
of Impatiens walleriana.

The results of this study show that fertiliza-
tion is not required for postproduction flower-
ing of potted Alstroemeria plants. However,
topdressing marketable plants with RCF pre-
vents leaf chlorosis and increases vegetative
growth. Based on the results of both experi-
ments, a medium rate of RCF, supplying N at
≈0.8 to 1.2 kg·m–3, is adequate.
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