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Abstract

The efects of fertilizer and paclobutrazol applications on growth and flowering in four container grown passion flower cultivars
(Passiflora’Amethyst’, Passiflora'Blue Bouquet’,Passiflora’Fledermouse’, an@assiflora’'Lady Margaret’) were evaluated four
month production system was used that included propagating cuttings in late fellueed by greenhouse liner production in early
spring, and finally by two months of outdoor container production. Shoot growth was increased by increasing fertilizer rates| and the
response was highly cultivar dependent. Fertilizer rates resulting in the highest levels of growth for each cultivar were generally higher
than those required for most container grown nursery crops, ranging between 3.2 and 5.3 g/liter (0.44 and 0.73 oz/gal) of OQsmocote
14N—-6.0P-1.6K (14-14-14). Paclobutrazol reduced overall plant size without increasing the number of nodes or flowers. Cultivars
were chosen based on cold tolerance and vigor and cultivar appeared to be the most significant independent variable. Of the cultivars
evaluated ‘Lady Magaret'was most suitable for the four month production system.

Index words: passion flowercontainer production, nutrition, plant growth regulation.

Species used in this studyPassiflora Amethyst’, PassifloraBlue Bouquet(P. caeuleax P. ‘Lavender Lady), Passiflora’Fledermouse’
(P. biflora x P. perfoliatg, andPassiflora’Lady Margaret’(P. coccineax P. incarnatg.

Growth regulator used in this study:Bonzi (Paclobutrazol), 3-((4-chlorophenyl)methyt(1,1-dimethyl)-1H-1,2,4-triazole-1-ethanol

Significance to the Nursery Industry ering vines currently marketed for summer sales are
Passion flowers are a high value crop and have good mar All@mandal., BougainvilleaComm. ex Juss., aandevilla

ket potential as contain@roduced plants for patio or gar Llndl. These_ vines are typically produced in southern nurs-

den useAlthough passion flower vines are fast growing and €'1€S and shipped to other parts of the couttijough these

can make a sellable plant in approximately four months from SPecies are vyell establlshed in the market there is a potential

sticking cuttings, there are very few cultural guidelifée for other tropical vines to have strong consumer acceptance.

production plan in this study used a two month outdoor grow- __Passion flowersRassifloraspp.) include more than 450
ing period, minimizing the total amount of time requiring a SPECies that, with rare exception, are tropical or sub-tropical

heated greenhouse and thereby maximizing the economicf!oWering vines that climb using tendrifEhere is muc_h vari_a-
viability of the production systenTo efectively use this tion of the color and shape of the flowers and foliage in the

system, techniques capable of optimizing growth and flow- Many passion flowespecies and hybrids (19). Flowers are

ering are necessary to produce sellable plants in this Con_.typlcally intricate with deep, rich colors and diameters rang-

densed time course. Results from this study indicate that cul-ind rom approximately 1.5 cm (0.6 in) to 15 cm (5.9 in), and
tivar selection for cold temperature tolerance and early flow- SCMe species and hybrids have a very pleasant fragrance.
ering, along with relatively high fertilizer rates are necessary Although there_ aré many named cultivars, only a few are
to meet this single season schedakditionally this study commonly ava|la_ble in U.S. garden centers.

determined that while paclobutrazol was capable of produc- . Because passion flowers are e;asﬂy propagated from cut-
ing a more compact plant, it did not significantly increase 1ngs (7), fastgrowing, and thrive in summer heat, they could

the number of nodes or flowers per plant and is therefore €2Sily fit into the summer container markedditionally,
unnecessary for this system. these plants &r the potential for high economic returns and

could therefore provide an excellent source of additional in-
come to the nursery industr@ne of the limitations to the
) ) ) o ] expansion of passion flower production is that there is little
Flowering, tropical vines are becoming increasingly popu- jnformation available to growers about the cultural practices
lar landscape plant¥ines ofer an interesting variation in necessary for successful container production.
plant form and are valuable in the landscape for their practi-  Growth and flowering of edible passion flower fru (
cal and aesthetic qualities because they can be used in areasqylis Sims) are décted by fertilization rates {J. How-
where trees and Ige shrubs are unsuitablhere are many  ever at higher fertilizer rates, vigorous growth could cause
novel ways these vines can be grown on trellises, arbors, a”%assion flowewines to become unmanageable during con-
other overhead structures for their visual qualities and screen-tainer production. Plant growth regulators have been suc-
ing potential.The principle containegrown tropical flow- cessfully used to control height of container grown ornamental
tropical vines such as glory bowe€Clerodendum
thomasonia®alf. [C. BalfouriiHort.]), producing more com-
*Received for publicatioApril 18, 2005; in revised form January 23, 2006. pact vines that were appropriate for trellised plants (16).

This research was funded by the New Crops Opportunities Center at the .
University of Kentucky through a USD®pecial Grant. Experimentegion However there has been insigient research on the use of
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manuscript number: 05:4043. growth regulators for container production of passion flower
2Graduate @ident,Associate ProfessoProfessqrandAssistant Professpr Sand_erson et_al- (17) ach.|eved significant height reduction
respectively in edible passion flower with several growth regulators, but
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the more vigorous ornamental species were rfeti@d at

were potted on May 15 and granular slow release fertilizer

the concentrations tested. Hale et al. (7) found that a (Osmocote 14N-6.0P416K (14-14-14), Scotts Co.,

paclobutrazol soil drench significantly reduced plant height
in the vigorous blue passion flowét taewuleal..) at 25 and

50 ppm, with greater control at the higher concentration.
Additionally, paclobutrazol has been shown to promote ear
lier flowering, and increase the number of flowers in some
plants (1, 2).

Since there are only a few passion flower cultivars hardy
in zone 6, winter production would require a temperature
controlled environmeniThe additional cost of greenhouse
production would limit the economic returns for this crop

Marysville, OH) was surface-applied at rates 0of 0.2, 1.1, 2.1,
and 3.2 g/liter of potting medium (0.03, 1.1, 2.1, 3.2, and
0.44 oz/gal)These rates were based on those used in a pre-
vious cultivar trial (7). Paclobutrazol (Bonzi, Crompton
(Uniroyal Chemical Co.) MiddlebunfCT) was also applied
at 0, 50 ppm or 100 pprithe paclobutrazol solutions were
prepared according to label specifications, and were applied
as a soil drench in a volume 300 ifil0.1 0z) per container
Two experiments were conducted in 2008e first ex-
periment was designed to evaluate tHeat$ of relatively

unless a production system was used that minimized the timehigh fertilizer rates (compared to what is normally used for

that plants were in the greenhou¥¢e hypothesized that

passion flowers could be grown using a 4-month production
cycle where propagation and liner production occurs in the
greenhouse for two months, followed by two months of out-
door container production, preferably beginning after the first

container grown nursery crops) on four cultivarke ex-
perimental design was a factorial arrangement between cul-
tivar and fertilizer concentration. Four passion flower culti-
vars,Amethyst, Blue Bouquet, Fledermouse, and Lady-Mar
garet, were used, with 18, 28, 21, and 15 replications of each

frost-free date. For this condensed production system to becultivar used per fertilizer treatment, respectively

effective, it will be critical to use cold tolerant cultivars com-
bined with cultural practices that maximize growth and flow-

ering so that plants are finished and ready for summer sale.

The objectives of this study were to evaluate the feasibil-
ity of growing passion flowers with an early season four
month production scheme and to determine how fertilizer

Osmocote 14N-6.0P216K (14-14-14) granular slow
release fertilizer was applied to the surface of the containers
on May 15 at 3.2, 4.3, or 5.3 g/liter of potting medium (0.44,
0.58, and 0.73 oz/galfhe second experiment evaluated the
effects of paclobutrazol on two cultivars grown at these rela-
tively high fertilizer ratesThe experimental design was a

and paclobutrazol could be used to maximize growth and factorial arrangement among cultivdertilizer, and

flowering in this condensed time course. Four cultivars were

chosen based on their vigor and cold tolerance from a previ-

paclobutrazolThe cultivars in this experiment were Blue
Bouguet andAmethyst and 14 and 9 plants, respectivefy

ous experiment (7), and these plants were treated with sev-each cultivar were used per treatment. On May 15 Osmocote

eral rates of fertilizer and paclobutrazol to determine opti-

14N-6.0P-1.6K (14-14-14) granular slow release fertilizer

mal cultural practices that could facilitate a more wide-spread was surface-applied at 3.2, 4.3, and 5.3 g/liter of potting

use of passion flower in the nursery industry

Materials and Methods

Experiments were conducted in 2001 and 2@0&ingle
cultivar was used for the 2001 experiment and four cultivars

with diverse genetic backgrounds were used in 2002. For
both years, plants were propagated from two-node cuttings

taken in early/mid March, treated with 1,000 ppm indole-3-
butyric acid (IBA) and stuck in rooting cubes (Oasis 5015,
Kent, OH). Cuttings were placed in an intermittent mist bed
(6 sec every 12 min) with 21C (70F) bottom haéer plants
were well rooted, they were moved to 10 cm (4 in) square
plastic containers (KL 40, Kord Products, Inc., Brampton,
Ontario) with a peat/bark medium (Metro Mix 360, Scotts
CompanyMarysville, OH) and placed in a glass greenhouse
with day/night temperatures of 25C/20C (77F/68F). Plants
were fertigated at each watering with 100 ppm N from 20N—
4.4P-16.6K (20—-10-20) water soluble fertilizer (PstBeat-

lite Special, Scotts Compariyarysville, OH). On May 15,

medium (0.44, 0.58, and 0.73 oz/gal), and 0 or 50 ppm
paclobutrazol was applied as a drench as in 2001.

For both years data for growth and flowering were col-
lected on July 15, two months after treatment application
and outdoor growthAll data were subjected to analysis of
variance, and means were separated using Dunedies\i
ratio t-test.

Results and Discussion

During summer 2001, four levels of Osmocote fertilizer
and two levels of paclobutrazol were applied tdRassiflora
cultivar Blue BouquetApplications were made when plants
were moved to the outdoor phase of the production cycle
(two months after cutting propagatiovo months after
these applications, plants were analyzed for number of shoots,
total shoot length, mean shoot length, number of nodes, mean
internode length, dry weight biomass, and humber of flow-
ers (Bble 1).When data were analyzed by analysis of vari-
ance, the means square for fertilizer were highly significant

plants were pinched to two nodes and potted in 4.6 liter (4.8 (P< 0.01) for all measured parameters except for number of

gt) containers (Classic 500, Nursery Supplies, Inc., Colum-
bus, OH) containing Barky Beaver Professional Grow Mix
(pine bark, peat moss, sand, lime, Barky Beaver , Mdgs,

shoots, where it was significant£.05).Additionally, fer-
tilizer response was highly significant, linear and positive
for all response variables except mean shoot length, where

Plants were moved to an outdoor nursery and irrigated daily the trend was still significant #@0.05).The lage increase

using one emitter per container delivering water to near con-

tainer capacityNinety cm (35.4 in) tall bamboo hoop trel-

in shoot numbers as fertilizer was increased from 2.1 to 3.2
g/liter (0.29 to 0.44 oz/gal) resulted in a highly significant

lises were inserted into the containers and the plants werequadratic trend for mean shoot lengtlalfle 1).The linear

tied as needed for support.

In 2001, a completely randomized factorial experiment
intended to evaluate thefe€ts of fertilizer rates and
paclobutrazol concentrations was conducted with the culti-
var Blue Bouquet, with 20 replications per treatment. Plants

110

fertilizer efect was particularly evident in total shoot length
and number of flowers per plant, with plants receiving 3.2 g/
liter (0.44 oz/gal) of fertilizer showing 33 an@3P6 longer
shoots and 93 and 145% more flowers than those receiving
2.1 and 1.1 g/literespectively
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Table 1. Averages of shoot numbertotal shoot length, mean shoot length, numbeof nodes, mean internode length, gr weight, and number of
flowers per plant of Passiflora ‘Blue Bouquet’ two months after application of Osmocote 14N—6.0P116K (14-14-14) fetilizer and

paclobutrazol.
Shoots Total shoot Mean shoot Nodes Internode Biomass Flowers

Source of variation (no.) length (cm) length (cm) (no.) length (cm) (9) (no.)
Osmocote (g/L, oz/gal)

0.2, 0.03 2.3y 58.5d 30.4b 29.5d 2.0c 3.7d 0.1c

1.1,0.15 3.6b 133.0c 44.3a 60.4c 2.5b 8.5¢ 1.1b

2.1,0.29 5.2ab 214.0b 45.3a 81.1b 2.6b 13.8b 1.4b

3.2,0.44 14.7a 284.0a 40.8a 97.7a 2.9a 16.3a 2.7a
Paclobutrazol (ppm)

0 5.2a 207.0a 44.3a 67.4a 2.9a 13.9a 1l.4a

50 9.4a 174.0b 45.0a 68.2a 2.5b 9.6b 1.4a

100 4.7a 135.0c 31.4b 65.2a 2.1c 8.2b 1.2a
Factorial treatments — analysis of variance — F-values
Osmocote 33 85.0" 5.2 40.7" 19.9° 52.2" 13.4

Linear 8.1" 253.0° 5.2 117.0° 54.5" 150.5 38.9

Quadratic 1.5% 1.0% 9.8" 4.1 1.1% 45 0.2%
Paclobutrazol 1.8 15.7 8.7 0.2v 27.8 19.8 0.3

Linear oS 31.1" 12.5° 0.2% 55.5 37.1" 0.4n

Quadratic 0.1ns 0.2v 5.0 0.3 0.0% 2.488 0.3
Osmocote x paclobutrazol 1.2% 5.2 0.9% 2.1N 2.3 4.4" 1.9%

*Means for each mainfett in a column followed by the same letter(s) are not significanfigreift (Walle-Duncan K-ratio t-tes = 0.05).
NS, indicates non significant, significant ak®.05, and & 0.01, respectively

In the same analysis of variance, the means square forgaret’ was the only cultivar to produce a sizeable number of
paclobutrazol were highly significant for total shoot length, flowers during the four month production periéddthough
mean shoot length, internode length, and biomassi¢Tl). ‘Lady Margaret’had the shortest stem length of all cultivars
For each of these parameters paclobutrazol application re-tested, it had the highest biomass relative to stem length for
sulted in a highly significant linear decrease. In particular all cultivars.This cultivar had heavier stems and leaves in
paclobutrazol resulted in a significant reduction in total shoot addition to increased flowering.
length, and at the highest concentration (100 ppm) shoot Fertilizer had a significant impact on all response vari-
length was decreased by 35% over the untreated plantsables measured except mean shoot length and number of flow-
(Table.1) Additionally, paclobutrazol had no significant ef-  ers per plant @ble 2). For example, in ‘Blue Bouquet’, the
fect on the number of flowers. In this experiment there was a cultivar with the highest number of nodes, increasing fertil-
significant interaction of fertilizer with paclobutrazol on to- izer application from 3.2 to 5.3 g/liter (0.44 to 0.73 oz/gal)
tal shoot length, mean internode length and biomass result-caused a significant (37%) increase in the total number of
ing from a decreased fertilizer response at the highest levelsnodesAlthough there is a potential for increased flowering
of paclobutrazol. with increased nodes, ‘Blue Bouquet’ did not bloom until

Results from the 2001 experiment indicated that it was late in the production schedule, so the total number of flow-
possible to produce a sellable passion flower in four months, ers for this cultivar was low
and that growth and flowering could be improved by increas-  Among cultivarsAmethyst and Blue Bouquet showed the
ing fertilizer application rates. During summer 2002 four most significant increase in total shoot length (72 and 50%,
passion flower cultivars were grown at even higher fertilizer respectively) and number of nodes (51 and 37%, respectively)
rates to assess whether thieets of fertilizer were consis-  when increasing fertilizer from 3.2 to 5.3 g/liter (0.44 t0 0.73
tent among dferent cultivars and to further evaluate fertil-  o0z/gal). However within cultivaincreasing concentrations
ity optimization. In this experiment, fertilizer was again ap- of fertilizer had no significant &fct on the number of flow-
plied on the date that plants were moved into the outdoor ers per plant for any of the cultivars tested with the excep-
phase of the production cycle, and data were collected aftertion of ‘Amethyst’, where there was a positive linear response
two additional months of growttWwhen all response vari-  (P< 0.05).
ables measured in 2001 were assessed, cultifent efas There was a significant interaction between cultivar and
the most dramatic of all the independent variables and wasfertilizer only for number of shoots, total shoot length and
highly significant (< 0.01) for all response variablesafle biomass. For each variable the interaction likely resulted from
2). Most notable were the tifences among cultivars for  the remarkable unresponsiveness of ‘Fledermouse’ to fertil-
total shoot length, internode length, and flower numiber izer, compared to the other cultivars.
example, averaged over fertilizer concentrations, ‘Blue Bou-  An additional experiment was conducted in 2002 te fur
qguet’ and ‘Fledermouse’ had significantly longer (91 and ther examine the ffcts of three relatively high fertilizer rates
141%, respectively) total shoot length than ‘Lady déar and paclobutrazol on two cultivafsnethyst and Blue Bou-
ret’, which had the lowest values for that measurement. How- quet. Two months after treatment application the same re-
ever ‘Lady Mamgaret’, because it bloomed early in the pro- sponse variables measured in 2001 were assessed. Cultivar
duction schedule, had more flowers per plant than any otherwas again the most important source of variation, and was
cultivar, with 262% more flowers then the next highest flow- highly significant for all variables. ‘Amethyst’ plants had
ering cultivar ‘Amethyst.1n fact, in this study'Lady Mar longer total and mean shoot lengths, and 19.5 times the num-
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ber of flowers as ‘Blue Bouquetllthough ‘Blue Bouquet’ ber but not flower number tended to increase in response to
had more nodes, they did not result in appreciable flowering fertilizer; for ‘Amethyst’, shoot numbers were nofeatted
during the production cycle. by fertilizer rate, but increasing fertility tended to increase
The means square for fertilizer were highly significant for flower number (data not showihere were only a few sig-
all parameters except mean shoot length. For each signifi- nificant paclobutrazol interaction fetts. The cultivar x
cant parameter the response to fertilizer was linear and posi-paclobutrazol interaction was significant for shoot length,
tive. The lack of response of mean shoot length was prob- internode length and number of flowerskle 3) As an ex-
ably related to the tendency of these two cultivars to produce ample of this interaction, there was no paclobutrafetcef
more shoots in response to fertilizas opposed to longer  on reducing shoot length in ‘Amethyst’ unlike ‘Blue Bou-
shoots, which resulted in a slight decrease in mean shootquet’, while internode length was reduced in ‘Blue Bouquet’
length.The efects of fertilizer were particularly evident in  but unafected in ‘Amethyst{data not shown}he fertilizer
total shoot length, biomass, and flowering. Increasing fertil- x paclobutrazol interaction was only significant for biom-
izer from 3.2 to 5.3 g/liter (0.44 to 0.73 oz/gal) resulted in a ass; plants grown at the lowest fertilizer rates tended to re-
50% increase in total shoot length, a 36% increase in the spond less or not at all to paclobutrazol (data not shown) and
number of nodes, and a 109% in crease in number of flow- the significant cultivar x fertilizer x paclobutrazol interac-
ers.The increase in flowering was almost completely due to tion was significant only for mean internode length which
the increased flowering in ‘Amethygiable 3). mainly resulted from ‘Blue Bouquet having a significant re-
The means square for paclobutrazol were significant for sponse to paclbutrazol at the lowest rate of fertjlizelike
total shoot length, mean internode length, plant dry weight, ‘Amethyst’ (data not shown).
and number of flowers per planta@le 3). For these param- ‘Blue Bouquet’ was initially selected for the 2001 study
eters the response was negathithough paclobutrazol treat-  based on a cultivar trial conducted at the University of Ken-
ment resulted in plants that were more compact, it had no tucky Arboretum in Lexington in the summer of 1999. Of
effect on the number of nodes and decreased floweXohg. the 50 species, hybrids and cultivars tested, ‘Blue Bouquet’
ditionally, both cultivars showed slight to moderate leaf dis- was among the best performers based on plant habit and num-
tortion when treated with paclobutrazol; howetke leaves ber of flowers. For the summer 2002 experiment, three addi-
were not unattractive or necrotic and all plants grew out of tional cultivars were added based on potential for growth
the leaf distortion a few weeks after treatment. and flowering.
The means square for cultivar x fertilizer were significant ~ Two of the cultivars used in these experimeftsethyst

for shoot and flower numbers. For ‘Blue Bouquet’ shoot num- and Blue Bouquet, are well known hybrids with similar ge-

Table 2. Mean number of shoots, total shoot length, mean shoot length, number of nodes, mean internode length, total dry weight, and number of
flowers per plant of four Passiflora cultivars (Amethyst, Blue Bouquet, Fledermouse, and Lady Margaat), two months afterapplication of
Osmocote 14N-6.0P-116K (14-14-14) fetilizer.

Osmocote Shoots Total shoot Mean shoot Nodes Internode Biomass Flowers
Cultivar (g/L, oz/gal) (no.) length (cm) length (cm) (no.) length (cm) (9) (no.)
Amethyst 3.2,0.44 2.5& 202.0b 91.3a 54.4b 3.6b 11.4b 2.5b
4.2,0.58 3.1a 296.0a 116.0a 72.1ab 4.2ab 19.8a 4.9ab
5.3,0.73 3.5a 354.0a 117.0a 83.9a 4.3a 21.8a 7.1a
Linear 3.8% 14.6" 1.48 10.3 4.8 30.5" 5.8
Quadratic 0.8 0.3 0.4vs 0.188 1.2% 4.0% 0.0
Blue Bouquet 3.2,0.44 7.3c 330.0b 48.0a 87.0b 3.8b 18.7c 0.2a
4.2,0.58 9.1b 378.0b 42.0b 100.0b 3.8b 23.0b 0.3a
5.3,0.73 11.7a 493.0a 42.1b 118.0a 4.2a 27.9a 0.2a
Linear 29.2 21.8" 5.0 12.6" 5.1 26.4 0.1vs
Quadratic 0.3 1.3% 2.0% 0.188 3.0% 0.0% 0.4vs
Fledermouse 3.2,0.44 4.8a 432.0a 103.7a 75.5a 5.7a 13.6a 0.5a
4.2,0.58 5.2a 469.0a 97.3a 79.0a 5.9a 16.5a 0.6a
5.3,0.73 4.9a 445.0a 105.8a 76.2a 6.0a 14.4a 0.la
Linear 0.0% 0.1 0.0% 0.0% 1.0% 0.1 0.5%
Quadratic 0.3 0.6% 0.5% 0.3 0.8 1.6% 0.4vs
Lady Magaret 3.2, 0.44 2.2b 166.0b 78.8a 47.9b 3.5a 18.7b 12.3a
4.2,0.58 2.5b 186.0ab 76.3a 53.3ab 3.6a 23.9a 15.2a
5.3,0.73 3.4a 208.0a 67.7a 60.2a 3.5a 23.0ab 14.9a
Linear 16.1° 9.2" 2.0% 5.5 0.0% 4.2 0.4vs
Quadratic 0.8 0.0% 0.2v 0.0 0.188 2.9% 0.2's
Factorial treatments — analysis of variance — F-values
Cultivar 117.00 47.3" 43.8" 33.1 11.07 23.7 84.6"
Osmocote 10.07 10.5" 0.1vs 8.9" 3.8 18.5" 1.8%
Culivar x Osmocote 4.7 2.5 1.8 1.8% 0.9% 2.9 1.0%

“Means within each column for each cultivar followed by the same letter(s) are not significdetgndif\aller-Duncan K-ratio t-tesP = 0.05).

NS, indicates non significant, significant ak®.05, and & 0.01, respectively
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Table 3. Averages of shoot numbertotal shoot length, mean shoot length, numbeof nodes, mean internode length, biomass (gweight), and
number of flowers perplant from two Passiflora cultivars (Amethyst and Blue Bouquet), two months afteapplication of Osmocote 14N—
6.0P-1.6K (14-14-14) fetilizer, and paclobutrazol.

Shoots Total shoot Mean shoot Nodes Internode Biomass Flowers

Source of variation (no.) length (cm) length (cm) (no.) length (cm) (9) (no.)
Cultivar

‘Amethyst’ 3.3 357.0a 101.0a 70.0b 3.8a 14.4b 3.9a

‘Blue Bouquet’ 8.9a 270.0b 41.7b 97.5a 3.6b 18.8a 0.2b
Osmocote (g/L, oz/gal)

3.2,0.44 5.4c 262.0c 70.0a 74.3c 3.5b 13.6¢c 1.1b

4.2,0.58 6.6b 317.0b 66.4a 86.2b 3.7b 17.5b 1.4ab

5.3,0.73 8.4a 395.0a 64.6a 101.0a 4.0a 20.4a 2.3a
Paclobutrazol (ppm)

0 7.1a 360.0a 67.8a 90.0a 4.0a 21.3a 2.0a

50 6.5a 288.0b 60.1a 84.0a 3.4b 13.0b 1.2b
Factorial treatments — analysis of variance — F-values
Cultivar 247.00 29.7" 136.0° 48.7" 7.0" 39.9" 98.8"
Osmocote 16.3" 21.9" 1.2 13.9 9.2" 29.4" 6.0

Linear 32.4 43.6" 1.2% 27.8 18.4" 57.9 11.3°

Quadratic 0.4¥8 0.3 1.2% 0.8 0.0% 0.7 0.7™s
Cultivar x Osmocote 8.9" 0.2% 2.9% 0.4n8 0.9% 0.2% 6.0
Paclobutrazol 0.6%s 13.7 3.6% 1.3 39.7 129.0° 7.2
Cultivar x paclobutrazol 4.4 3.9% 1.0% 1.0% 4.6 3.3% 54.6
Osmocote x paclobutrazol 0.2v 1.3% 0.2v 0.6%s 0.4 9.1" 1.8%
Cultivar x Osmocote x paclobutrazol 0.1 0.9% 0.2 0.3 3.5 2.0% 1.8%

*Means for each mainfett in a column followed by the same letter(s) are not significanfigreift (Walle-Duncan K-ratio t-tes® = 0.05).
NS, indicates non significant, significant ak®.05, and & 0.01, respectively

netic backgrounds. ‘Amethyst’ may be a hybrid of blue pas- to 1.5 g/liter (0.21 oz/gal) of Osmocote 14N—-6.0R6K (14—
sion flower P. caeuled and an unknown species and is tol-  14—-14) Also, with regard to shoot growth, because it did not
erant of short periods with temperatures near freezing (19). appear to level 6ft higher rates, the three responsive culti-

Similarly, ‘Blue Bouquet(P. caeuleax P. ‘Amethyst’) can vars might respond to even higher concentrations of fertil-
also withstand low temperatures. ‘Fledermo(Rdjiflora x izer.

P. perfoliatg is a vigorous vine that produces two flowers at The increase in growth with increasing concentrations of
each node. ‘Lady Magaret’(P. coccinea P. incarnatg is a fertilizer is consistent with studies with field and container

relatively new hybrid. One of its parents, may poBs (  grown edible passion flower{118). It has also been shown
incarnatd, is native to parts of the Unitedaes and is the that a young edible passion flower plants, developirgglar
hardiest of all known passion flowefihe other parent, red  amounts of vegetative and root growth, will have nutrient

granadilla P. coccined, is a very vigorous, lge vine with uptake that is nearly double that of mature plants (8).
heavy leaves and stems. ‘Lady Maret’, because of its par In this study in addition to data presented in the tables,
entage, is a vigorous, free flowering vine that blooms early data for all parameters measured non-destructively were col-
in the season and withstands cooler temperatures. lected one month after treatment applicatisinthis earlier

In the 2002 experiment all of the passion floweltivars assessment date cultivar appeared to have the most signifi-

evaluated showed increased total shoot growth with increas- cant efect of all possible sources of variance (data not shown).
ing fertilizer concentration except ‘Fledermouse’, which did From these results it was apparent that at higher fertilizer
not respond to fertilizer at the rates testeab(& 2) The con- rates, the greater response to fertilizer concentration was seen
centration of Osmocote that resulted in the greatest total shootin the second month of growthhis may be due to the lower
length was 5.3 g/liter (0.73 oz/gal) for all responsive culti- temperatures experienced by these plants during the first
vars. This is higher than the amount of Osmocote recom- month of outdoor production, which may have limited growth
mended by the manufacturevhich is between 1.3 and 4.7  in these tropical plant3he three cultivars selected for their
g/liter (0.18 and 0.65 oz/gal) for container grown herbaceous relative tolerance to cold temperatures produced between 28
and woody plants. It is clear that the levels of fertilizer that and 31% of their overall shoot growth during the first month,
can be utilized by these aggressively growing tropical vines while the least chilling tolerant cultivar (‘Fledermouse’) pro-
are relatively high compared typical container grown nurs- duced less than 20%.

ery plants. For example, Cabrera and Perdomo (3) determined The colder growing conditions may also have limitee fer
that the optimal rate of Osmocote was 2.6 g/liter (0.36 oz/ tilizer availability. Controlled release fertilizers such as
gal) for six container grown herbaceous perennials, while Osmocote can increase nutrient release by as much as 30%
Graca and Hamilton (6) determined that 2.0 g/liter (0.27 oz/ for every 10C (50F) increase in temperature (A@)addi-

gal) was optimal for container grown spreading cotoneaster tional compounding &fct is that low temperatures have been
(Cotoneaster divaricatRehd &Wils.). Joiner et al. (9) found shown to inhibit mineral nutrient uptake in edible passion
that growth and flowering could be optimizedBougain- flower (12, 13) Although nutrient uptake at cool tempera-
villea glabraby applying 300 Ib N/acre, which is equivalent tures was considered ngamally adequate for plant growth,
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nutrient uptake and growth was increased at higher tempera- 2. Burnett, S.E., G. Keever C.H. Gilliam, J.R. Kesslerand C.
tures. In edible passion floweg;rowth was negatively af- Hesselein. 2000. Plant growth retardant applicatiéwhileax ‘Coronation

: Gold' and Gaura lindheimeri‘Corrie’s Gold'. J. Environ. Hort. 18:149—
fected when substrate temperatures remained below 18C forygy o0 o o INENEIMERTOrmes =0 nviron. Hor

any extended periOd of time (14)' 3. Cabrera, R.l. and. Perdomo. 2003. Delimiting controlled-release
Paclobutrazol a”‘?' other_plant growth regula_tors are widely fertilizer rates for herbaceous perennials. Proc. Southern NuAseog.

used on a commercial basis to control vegetative growth (15). res. Conf. 48:49-53.

In both years of this study pacl_obutrazol application rgsulted 4. Deneke, C.F GJ. Keeverand J.A. McGuire. 1992. Growth and

in reduced total shoot length, |nter_n0de length, and biomassiowering of ‘Alice du PontMandevillain response to Sumagic. J. Environ.

(Tables 1 and 3), thereby producing more compact plants. Hort. 10:36-39.

Padobu”azo' _has also been shown to prom_Ote Precocious s, Foley J.T and GJ. Keever1991. Growth regulators and pruning

flowering, and increase the number of flowers in some plants. alter growth and axillary shoot developmenDiginthus J. Environ. Hort.

However plant response to these products is not consistent, 9:191-195.

and in some cases flowering is delayed. Banko and Bir (1) 6. Graca, M.E.C. and D.Familton. 1980. Eécts of controlled-release

found that paclobutrazol promoted a moderate increase in fertilizer on root and shoot growth @btoneaster divaricateScientia Hortic.

flower number in some cultivars of mountain laukalfmia 15:87-91. _ _

latifolia L.), and in yarrow Achillea x ‘Coronation Gold’) ] 7. )Hale, B.S., RdL- ?tenevef, and/Rlderson-2001E|’_<’>\S§Iﬂ0ra(p$]SSI0n "

H _ HP Ower) species and cultivars 1tor use as summer climbers In the southern
flowerlng Wa_S accelerated by 3 6 days (2) Slm”‘arly landscape. Proc. Southern Nurs&sgoc. Res. Conf. 46:353—-355.
paclobutrazol increased the quantity and consistency of flow- , _ ,
ers onEucalyptus nitenand this response was enhanced by , 8 Huett, D.O. and J.Birou. 2001An evaluation of the rationale for
. . I fertilizer management of tropical cropaustralian JAgric. Res. 40:137—
increasing fertilizer (20). In contrast, Deneke et al (4) deter 1143
tmhmﬁd thf‘tf?nlcor}az?rl]e reduced E[)|anF hlelght but mgreﬁtlsed 9. Joiner J.N., R.D. DickeyandT.J. Sheehan. 1962. Growth and

eume _0 ower Tor e vigorous ryoplca_ vine, manaevilia flowering ofBougainvillea glabrdSandet as afected by photoperiod and
_(MandeVI”aX am_Oen_dA“Ce du Pont’), while there was N0 levels of nitrogen and potassium. Fl#at Hort. Soc. 75:447-449.
impact on flowlerlng time of flower number on paclobutazol- 10. Lamont, GP, R.J.Worrall, and M.A. O'Connell. 1987The efects
treated carnation®fanthus cayophyllusL.) (5). Although of temperature and time on the solubility of resin coated controlled-release
paclobutrazol application had a significant negative impact fertilizer under laboratory and field conditions. Scientia Hortic. 32:265-273.
on flowering in the 2002 experiment, the response was mainly  11. Menzel, C.M., G Haydon, and D.R. Simpson. 1991fegfs of

due to cultivar diierences, with ‘Blue Bouqueberforming nitrogen on growth and flowering of passion fréiagsiflora edulis. edulis
poorly compared to ‘AmethysttWhen examined over both x P. edulisf. flavicarpa) in sand culture. J. Hort. Sci. 66:689-702.
years, the most important conclusion of thé&efs of 12.Menzel, C.M. and D.R. Simpson. 1986fdgts of foliarapplied

paclobutrazol on rowering was that it did not increase the nitr_ogen dgring Winte_r on gro_wth, nitrqgen content and_production_of passion
number of nodes or flowers fruit (Passiflora edulid. edulisx Passiflora edulid. flavicarpa). Scientia
. : . Hortic. 28:339-346.

This study demonstrates that selected passion flower cul- 13. Menzel. C.M. D.R.Si Dowling. 1986Water relati
: : : . Menzel, C.M., D.R. Simpson, aAdJ. Dowling. ater relations
tivars can be Succes_Sfu”y grown to a Sala_ble Sizé as a S.mglem passion fruit: gect of moisture stress on growth, flowering, and nutrient
season crop. For this four month production cycle, cultivar ptake. Scientia Hortic. 29:239-249.
qh0|ce is cr!t_|cal, and it appears that cuItura_I practices, par 14.Menzel, C.M., D.R. Simpson, and C.Winks. 1987. Hect of
tlcu!arly fertility management need to be opt|m|;ed for each temperature on growth, flowering and nutrient uptake of three passion fruit
cultivar and growing location. Results from this study re- cultivars under low irradiance. Scientia Hortic. 31:259-268.

vealed that ‘Lady Maaret’and ‘Amethyst'produced the 15. Nelson, PV. 1998. Greenhouse Operation and Manageméht. 3
highest number of flowers and were considered more appro- edition. Prentice Hall,

priate cultivar selections compared to ‘Fledermouse’ and  ypper Saddie RiveiNJ.

B!ue Bouquet'. Fertlhzer.lmpaCted t.)Oth plant size and flow- 16. Sanderson, K.CW.C. Martin, and J. McGuire. 1990. New application
ering and should be applied at relatively high rates compared methods for growth retardants to media for productio@lefodendum

to typical container grown nursery crops. Paclobutrazol was HortScience 25:125.

effective at reducing plant height, but did not increase node 17 sanderson, K.CW.C. Martin, and R.B. Reed. 1989. Screening
production or flowering. Since these plants can be trellised growth regulators for control d?assifloraedulis Sims andPassiflora

in the containereducing growth is unnecessary if flowering  caeruleal. height. HortScience 24:157.

is not increasedlherefore the use of paclobutrazol would 18. Singh, H.P, K.M. Ganapathyand K.Anjaneyulu. 1980. Response

not be recommended for this production system. of passion fruit to nitrogen, phosphorus, and potassium applications. Indian
J.Agric. 50:260-263.

19. Vanderplank, J. 1996. Passion Flowers. Cassell Pub. Ltd., London.

20. Williams, D.R., B.M. Potts, and P Smethurst. 2002. Promotion of
1. Banko,T.J. and R.E. Birl999. Use of growth retardants to promote  flowering in Eucalyptus nitenby paclobutrazol was enhanced by nitrogen
flowering of mountain laureKalmia latifolia. J. Environ. Hort. 172-17. fertilizer. Canadian J. Forest Res. 33:74-81.
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