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ABSTRACT 

Pedllanthus palmerl Millsp. was evaluated as a 

potential interior landscaping plant. The optimal 

propagation technique, production and post-production 

light requirements, growth regulator response and 

photoperiod requirement were analyzed. 

Cuttings were successfully rooted within five weeks 

after treatment with aqueous solutions of IBA. Root fresh 

weight increased from 0.58 g with 0 mg-liter-3- IBA to 1.12 

g with 6736 mg-liter-1 IBA. 

No difference in leaf length, width or thickness, 

plant height or node number was found between plants grown 

under 77% and 88% shade. Plants moved to a low light 

interior environment continued to grow and new, thin 

leaves replaced abscised leaves. 

The optimum concentration of the growth retardant 

Bonzi (paclobutrazol), 0.125 g ai per pot, caused a 46% 

reduction in shoot height. Apical pinching and 500 

mg-liter~x BA increased branch number 3.8-fold. 

Pedllanthus palmerl is a short day plant. Flowering 

occurred in the 8 and 10 hour light treatments but not in 

the longer photoperiods. 
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INTRODUCTION 

In the lush, tropical jungle near Puerto Vallarta, 

Mexico, 20.5O n latitude, lies a world filled with hidden, 

living treasures. These riches come in different forms 

and serve different functions, including inconspicuous 

plants that absorb the sun's radiant energy and protect 

the fragile, nutrient-poor soil against erosion. Some of 

these undiscovered resources could serve as potential 

food, medicinal, textile and ornamental sources. The 

interdependency of the life forms make it imperative that 

we identify and protect all of the remaining species that 

presently exist in the tropical forests. The discovery of 

'new' plant species may lead to possible cures for AIDS 

and cancer, potential solutions to world hunger, and a> 

myriad of resources for the rapidly growing interiorscape 

industry. 

Host of today's common indoor plants once grew wild, 

low in the canopy of tropical forests. Similar to the 

popular interior plants Flcus ben?amlnar Euphorbia 

pulcherrlma and PepsyQWia SPP,, a 'new' plant, il^ntlms 

palmerl Mlllsp., can survive and grow in the low light, 

high temperature environment of the indoors. Pedllanthus 

palmeri is an attractive fleshy-leafed member of the 

Euphorbiaceae family. The dark green, simple leaves are 
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alternately arranged on long, green stemmed branches. The 

leaves are broadly lanceolate to ovate, have cuneate bases 

and acute apices. The pinnately veined leaves have entire 

margins. The leaves are 12 to 20 cm long and 4 to 9 cm 

wide. Peach colored, slipper shaped, flowers (pedilanthus 

means slipper flower) are formed during periods of short 

day length in terminal cyme inflorescences. 

Pedilanthus palmerl grows in the tropical 

subdeciduous forests in the Mexican state of Jalisco, 

where it is called Jumete and is used as a folk-medicine. 

It grows on the Pacific slopes of the Sierra de Volcanes 

and Sierra Madre del Sur (18). This plant grows beneath a 

thick canopy in soils that are rocky, well drained, 

slightly acidic, and low in organic matter. Rarely does 

it grow in direct sunlight. The average annual 

temperature of the region is 22<>C to 27°C and depending on 

the elevation (0 to 1200 m), the annual precipitation is 

750 to 1600- mm per year (43). 

Pedilanthus palmeri grows among many popular 

cultivated plants: Hibiscus blfurcatus and numerous 

species of Piper and Aphelandra (43). PedllanthUg palmer 1 

was collected by Dr. Edward Palmer in Teplc, Mexico in 

1892. The type species Is in the New York Botanical 

Garden herbarium under the collection number 1995. The 

species was described by Charles Frederick Millspaugh 
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(45). Robert Dressier suggested in 1957 that Pedllanthus 

palmerl could be valuable in the interior market (18). 

The interior landscaping industry is relatively new. 

In 1970, 927 United States foliage firms existed. By 

1980, the number of interiorscaping firms had nearly 

doubled to 1,687 (38). The importance of plants in the 

indoor setting has only recently been acknowledged. 

Plants in the home provide a feeling of the outdoor world, 

softening the interior environment. The multiple 

functions of plants are now being used to enhance the 

business world; plants are used to visually screen, direct 

traffic flow, diffuse noise and improve employee morale 

and thus efficiency. 

A great demand for new plants exists. More plant 

species are needed in order to increase the diversity of 

color and form and the ease of management of interior 

plants available to the consumer. Two main sources of 

plants exist: breeding and plant expeditions. Plant 

collectors look for plants that display characteristics 

which would benefit the interiorscape market and the 

consumer. Phllodendron 'Angel Wing' is an example of a 

plant that was found on a plant exploration trip and is 

now in the commercial market (17). 

Once plants have been collected, they must be 

cultivated and evaluated for their potential as new 
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interior plants. The plants are characterized and 

evaluated for their response to: daylength, light 

intensity, nutrient level, propagation technique, and 

growth regulators. Once these factors are studied, the 

plant must be tested in an interior environment to 

determine its suitability as an indoor plant. A pilot 

production stage follows the experimental stage; nurseries 

are selected for trial sales. Finally the plant is placed 

in the product line where, in order for their acceptance, 

they must be advertised and promoted (17, 26) 

Pedllanthus palmeri has a great potential as a 'new1 

interiorscape plant. Its novel appearance will expand the 

diversity of plants available to the commercial market. 

Pedllanthus palmeri was collected by Dr. Charles Sacamano 

and has now been successfully evaluated. This plant is 

easy to propagate, grows rapidly in a greenhouse and can 

maintain its high quality in low light interior settings. 

Attractive flowers are formed on the terminal of each 

branch when the plant is grown in short day photoperiods. 

Pedilanthus palmeri could be used as a holiday plant 

similar to Christmas cactus and poinsettias. Finally, 

Pedllanthus palmeri responds well to various chemical 

growth regulators. The use of a growth retardant, Bonzi 

(paclobutrazol), reduces internode elongation, producing a 

compact plant. The synthetic cytokinin, benzyladenine 



(BA), greatly increases the number of branches, resulting 

in a full plant. The combination of chemical growth 

retardants and short photoperiods may produce a compact 

full plant covered with flowers. The currently 

uncultivated plant, Pedilanthus palmeri shows great 

potential for use in the interior environment. 
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LITERATURE REVIEW 

Effects of light. 

Without light there would be no life. Light is 

required as an energy source for plants, enabling them to 

reduce COa to form sugar molecules, in the process called 

photosynthesis. Light not only sustains plants, but it 

also influences their structure and physiology. The size 

of the entire plant and of the individual leaves, the 

color and density of the foliage, the orientation of the 

leaves, the number and orientation of the chloroplasts, 

the photosynthetic rate, the respiration rate and numerous 

other morphological and physiological characteristics of 

plants are partially determined by the quality and 

quantity of light in which the plant develops (62). The 

movement of the leaves in some leguminous plants is an 

example of a plant's morphological adaptation to meet 

varying light conditions. When the light Intensity is 

high, the leaves are oriented parallel to the light rays, 

whereas in low light conditions, the leaves are 

perpendicular to the incident ray, maximizing the 

absorption of radiant energy (62). 

Light energy originates at the sun. As photons pass 

through the upper boundary of the atmosphere, roughly one 
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third of the energy is scattered and absorbed by water, 

C03 and 02 molecules. Approximately 900 J-s-:i--m~2 of 

light reaches terrestrial plants (57). Half of this light 

energy is in the infra-red region of the spectrum and 

another five percent is in the high energy ultra-violet 

range, leaving 400 J-s-1-m~a of photosynthetically active 

radiation (PAR, 400-700 nm wavelength light) available for 

plants. Ninety to 95% of this usable energy that reaches 

the plants is dissipated as heat energy (57). 

The amount of available PAR that reaches a plant is 

determined by the location of the plant. Plants that grow 

in open savannas may receive 10,000-15,000 foot-candles 

(ft-c), whereas plants that grow in the under story of 

the tropical forest canopy may only receive 200 ft-c (15). 

These tropical understory plants must, and do, have 

specialized adaptations which enable them to capture 

enough light energy to grow. These plants have a low 

light compensation point (LCP). The LCP is the quantity 

of light at the point when the photosynthetic rate is 

equal to the respiration rate. The net carbon dioxide 

exchange is zero at the LCP; a plant is able to survive 

but is unable to grow (57). 

Many tropical and semi-tropical plants adapt well to 

environments of low light, low humidity and high 

temperatures. These properties make them excellent 
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candidates for use in interior settings. The majority of 

indoor plants originated in the tropics. Numerous studies 

have been conducted testing the optimal conditions for the 

production and then the maintenance of interior plants 

(32). 

The rapid growth phase is the first step in the 

process of producing healthy indoor plants. The 

commercial industry wants to minimize costs by rapid 

production of salable plants. This first step involves 

determining and then using the correct fertilizer rate and 

light intensity for each individual species. Roughly 

40,000 fc-hr/day is required for the rapid production of 

nursery plants. Increased irradiance generates greater 

fertilizer requirements for a plant, up to the light 

saturation point (39). 

The second and most crucial step in the production of 

healthy, salable interior plants is the acclimation 

period. This can be integrated into or it can follow the 

rapid growth period and last for only a few weeks. 

Acclimation allows the plant to adapt to the upcoming low 

light conditions of the indoors. Usually the light level 

in the acclimation period is 50% of the light level used 

during the rapid growth phase. With a reduction in light 

comes a reduction in growth, thus water and fertilizer 

levels must be decreased. During this period, plants' 
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light compensation points usually are reduced by one of 

two possible mechanisms. A change in metabolism can occur 

in the already existing leaves which would allow for more 

efficient light capturing. Or, the plant may drop its 

"sun" leaves and develop low light adapted "shade" leaves. 

The level of light in this period has been the focus of 

numerous experiments. The light level in which the plant 

is acclimated determines the quality of the plant in its 

final stage, the interior environment. 

The photosynthetic photon flux (PPF) in which a leaf 

develops influences the structure of the leaf, the density 

of stomates, the amount of chlorophyll, and the 

orientation of the chloroplasts within a cell. Leaves 

that develop in low light conditions adapt to maximize the 

interception of radiant energy. These shade leaves tend 

to be thinner, larger in surface area, and a darker green 

color than sun leaves (15, 37, 57). 

Fails al. (19) grew Flcus benlamina in two light 

conditions, full sun and 75% shade, for one year. They 

found that shade leaves were 37% larger on a leaf-area 

basis, but the plants grown in full sun had 49% more 

leaves. Thus, the total leaf area was the same for both 

the shade grown and sun grown plants. Sun leaves were 33% 

thicker than the shade leaves; this increased thickness 

was primarily due to two layers of elongated palisade 
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cells, versus a single layer in the leaves of shade grown 

plants. Peterson ejt aJL.* (50) found an increase of 16% in 

the surface area of Ficus benjaroina leaves grown in 60% 

shade over those grown in full sun. 

High PPF increases the density of stomates on leaves 

and decreases the amount of chlorophyll in leaves compared 

to low light levels (10, 11, 19, 20, 50). Fails &£. al. 

(19) and Peterson at. al. (50) found that sun grown leaves 

had a higher stomatal density, but shade grown leaves had 

a greater total number of stomates per leaf. The greater 

number of stomates in the shade leaves will allow more 

carbon dioxide to diffuse into the mesophyll cells, 

possibly allowing for an increased efficiency in the dark 

reaction. Sun grown leaves had smaller chloroplasts and a 

lower concentration of chlorophyll per chloroplast than 

did shade leaves. The chloroplasts of shade grown leaves 

had an increased amount of thylakoid stacking, thus 

considerably more chlorophyll b. Not only the amount of 

chlorophyll per chloroplast, but the orientation of the 

chloroplast is also affected by the light intensity in 

which a leaf develops. The chloroplasts of shade grown 

leaves are dispersed through out the palisade cells; many 

are lined up near the upper surface of the cell. In sun 

leaves, chloroplasts are aligned along the vertical walls 

of the palisade cells (10, 19, 20, 37, 57). 
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By modifying the shape of the leaf and the 

orientation of the chloroplasts, shade leaves are more 

efficient in capturing light energy. Shade grown leaves 

use more energy in the production of light harvesting 

pigments, in order to capture all the available light, 

than they use in the production of stroma proteins (57). 

A leaf adapts to its environment as it develops. Thus, an 

acclimation period is required for plants before the 

environment is drastically altered. 

Along with the morphological changes that take place 

in the developing plant leaf come physiological changes 

which allow the plant to survive in reduced light 

environment. Plants that adapt to low light conditions 

have a low light compensation point. Shade leaves 

photosyntheslze at higher rates in low light levels than 

do sun leaves, but the leaves reach their light saturation 

point at much lower light levels than do the sun plants. 

Shade adapted plants are slow growers. Less energy is 

required for their slow growth, so their dark respiration 

rate can be lower than sun plants. The lowering of the 

respiration rate helps lower the light compensation point. 

Shade intolerant species lack the ability to reduce their 

respiration rate. In low light situations they will 

respire faster than they can photosyntheslze (37, 57). 

The light compensation point of the acclimating plant 
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is dependent on both the light level and the fertilizer 

regime. Collard ejt al.. (10) grew Ficus beniamina at 0%, 

30%, 55% and 80% shade levels with varying fertilizer 

concentrations. They found that an increased shade level 

caused a decrease in the LCP and an increased fertilizer 

rate caused an increase in the LCP. The light level had a 

greater influence on the LCP than did the fertilizer 

concentration. The highest LCP in the full sun and lowest 

fertilizer concentration treatment was three times higher 

than the lowest LCP in the treatment with the 80% shade 

level and the same fertilizer rate. The plants with the 

most shade and highest fertilizer rates had the greatest 

chlorophyll content and a high shoot to root ratio 

compared with the other treatments. 

The authors speculated on three reasons for the shade 

induced lower LCP: a metabolic change caused a decrease 

in the respiration rate, the large shade leaves were able 

to capture more light, or the chloroplast arrangement 

allowed for more efficient light capturing. The latter 

two explanations would result in a greater photosynthetic 

rate. Similar results of shade induced lowering of LCP 

were cited by Conover and Poole (13). A 300% decrease in 

the LCP of Ficus beniamina grown in 80% shade versus those 

grown in full sun was found. 

An interesting study by Fails et. aJL.. (20) looked at 
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the effect of preconditioning on the acclimation 

potential. Ficus benlamlna were grown under three light 

regimes: in full sun, in 75% shade, and in full sun 

followed by eight weeks of acclimation under 75% shade. 

Following this period, plants were moved to an interior 

environment for 12 weeks at a PPF of 20 nmol-s-1-m-2. At 

the beginning of the low light period, the plants that had 

been grown under the two 75% shade regimes had the same 

net photosynthetic rate, which was lower than that of the 

full sun grown plants. In addition, shade plants had a 

lower respiration rate than full sun plants. Plants in 

all three treatments lowered their respiration and 

photosynthetic rates during the 12 weeks in the low light 

indoor environment. All three regimes had the same 

respiration rate and the same net photosynthetic rate at 

the end of the 12 weeks inside. The greater 

photosynthetic rate of the shade and acclimated treatments 

must be responsible for their lower LCP (6 Hmol-s~x-m-2 

for the shaded plants versus 10 )imol-s-1 -m-2 for the sun 

grown plants). Plants acclimated for eight weeks prior to 

placement in the low light conditions were as adapted as 

the shade grown plants. Apparently, the sun grown leaves' 

higher LCP was not due to a higher respiration rate as 

previously thought, but due to a lower photosynthetic rate 

(20). Thus the morphological adaptation to low light 
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conditions, including thinner and bigger leaves, greater 

concentration of chlorophyll per chloroplast and 

chloroplast reorientation, will allow for a change in both 

the respiration and photosynthetic rate permitting a 

reduction in the light compensation point. 

The preconditioning light level affects both the leaf 

physiology and the leaf morphology, but the appearance of 

the entire plant is the most important factor to the 

consumer. Valuable characteristics Include: foliar 

color, fullness, height and compactness. The lighting of 

the interior setting determines how long a plant can 

maintain its appearance. In low light conditions, the 

plant will not be able to fix enough C02 to supply all the 

old leaves with energy. A common phenomenon is leaf drop, 

resulting in a plant with a long naked stem. The 

acclimation period allows for the plant to adapt, so that 

when it is placed in a low light setting it has lost the 

old sun leaves and is able to capture enough energy to 

maintain its quality. The quality and quantity (intensity 

and duration) of the indoor light partially determines the 

appearance of the plant. 

Ficus benlamina plants were grown in 0%, 40% and 80% 

shade for 9 months and then were moved indoors (13). The 

quality of the shade treatment plants was better than the 

quality of the full sun grown plants after growing in the 
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low light interior setting. Only the 80% shade grown 

plants were able to grow inside. These plants had the 

highest chlorophyll level per plant, which allowed them to 

capture more light energy. The full sun grown plants had 

the greatest amount of leaf drop. The 40% shade grown 

plants dropped 79% less leaves and the 80% shade grown 

plants dropped 86% less leaves than the sun grown plants. 

The 80% shade grown plants were the only plants to retain 

their quality indoors for 6 months at 80 ft-c for 12 hours 

a day. The number of leaves dropped in these plants was 

equal to the number of replacement leaves formed (13). 

Dracaena auaustifolla often develop tip burn and leaf 

drop of older foliage when moved to a low light indoor 

setting. Conover and Poole (14) grew these plants under 

three different shade levels, 40%, 60% and 80% shade 

(roughly, 8,000, 5,000 and 2,000 ft-c, respectively), for 

5 months and then moved the plants indoors for 7 months 

under two different light regimes, 100 and 200 ft-c. 

Plants produced under 80% shade had the least amount of 

leaf drop and had the best foliar color. Under the 100 

ft-c interior setting, plants produced under 40% shade had 

more than twice the leaf drop of the other shade 

treatments. Plants produced under 60% shade had the 

greatest indoor growth. 

Most studies have been conducted using tropical 
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plants, which are known to adapt well to low light and 

warm temperature environments. Acclimation of temperate 

woody species is possible as well (32). Plants were grown 

for three months under full sun, 47% shade or 64% shade 

and then transferred to an interior setting of 11.2 

)imol-s-^-m-3 PPF for 12 hours per day. The full sun grown 

plants had small leaves and were compact at the end of the 

production phase. The shade grown Gardenia sp. had a 

loose, open appearance. When moved indoors, plants 

produced under highest shade levels had the least amount 

of leaf drop. The quality of the full sun grown plants 

were unacceptable, with the exception of the Podocarpus 

SP. and the Plttosporum SP. (32). 

Plants produced under low light conditions tend to 

have longer internodes and smaller stem diameters. Shade 

plants have fewer branches than sun grown plants and their 

leaves and branches are held on a horizontal plane. Fails 

et al. (19) found that Ficus benlamlna produced under 75% 

shade had darker green foliage and were less compact than 

sun grown plants. The open appearance of the low light 

plants is consistent with what occurs naturally in plants 

low in the canopy. The shorter wavelength radiation is 

absorbed by the plants high in the canopy, leaving mainly 

far-red light to reach the low growing plants. The longer 

wavelength radiation, through the action of the 
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phytochrome pigment, causes branches to elongate, 

increasing the internode length and the openness of the 

plant (37). 

Poole and Conover (53) compared a variegated with a 

nonvariegated species of Pittosporum. The plants were 

produced for one year under 0%, 30%, 60% and 80% shade, 

and were then transferred to a 100 ft-c environment for 6 

months. Lower light levels during the production phase 

resulted in better foliage color and greater leaf width 

and plant height. The heavily shaded plants maintained 

their color and quality indoors. Surprisingly, the 

production phase shade levels had no influence on the 

amount of leaf drop. During the 6 months indoors, the 

variegated plants dropped five times more leaves than the 

nonvariegated varieties regardless of the acclimation 

treatment. Usually, plants grown in low light levels have 

less variegation in the leaves (15). 

Conover and Poole (12) studied the effect of 

different acclimation periods at different shade levels on 

the quality of Brassala actlnophylla and FlCUS benlamlna 

grown In three different interior light conditions. The 

plants receiving no acclimation had the greatest amount of 

leaf drop and the poorest overall quality and leaf 

density. Almost 100% less leaf drop occurred In the 50% 

and 80% shade produced plants than In the full sun ones. 
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Surprisingly/ no difference was noted in the quality of 

either genera grown under 40% or 80% shade or in the 5, 

10, or 15 week acclimation periods. A linear increase in 

quality and leaf density, and a decrease in leaf drop, was 

correlated with increasing interior light levels (27 to 

135 ft-c). 

All plant species require different acclimation 

periods and have specific light requirements. Crotons 

were grown for eight months at 950, 650 and 350 nmol-s-

^-m-2 and were then moved to an interior setting with 20 

Hmol-s-1-m-2 PPF. At the end of the production phase, the 

plants grown under 650 Hmol *s-:L-m~2 PPF had the best 

quality. The plant diameter and leaf length increased, 

and the number of leaves, the leaf thickness and the 

amount of variegation decreased with decreasing light 

levels. However, plants produced under the lowest light 

conditions had the best quality at the end of the indoor 

period, having the greatest plant diameter, leaf length 

and leaf width. The low light produced plants had 44% 

less leaf abscission than the high light produced plants 

during the post production phase (4). 

The duration of the light period In the interior 

setting has a profound effect on the quality of foliage 

plants. Schefflera, parlor palm, dumbcane, red edge 

dracaena and weeping fig were grown for one year at 13 or 
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26 Hmol-s—^-m—a PPF supplied with cool white fluorescent 

lights for 12, 18 or 24 hour durations (16). As the light 

duration increased, the quality of the plants decreased 

for three out of the five species. The quality of all of 

the plants increased with the higher irradiance except for 

the dumbcane. The color grade decreased with both the 

greater light duration and the higher light PPF. In the 

high intensity, 24 hour photoperiod treatment, schefflera 

and parlor palm leaves developed necrotic spots (16). 

Another study using two cultivars of Crotons showed that a 

12 hour light duration at 20 ̂ mol-s~x*m~2 PPF was superior 

to either 6 or 24 hour photoperlods. The plants grown in 

12 hour photoperiods were taller and had a greater leaf 

retention than the plants in the other treatments (4). 

The individual energy needs of each plant species 

must be studied in order to determine its optimum 

production light level and minimum interior light setting. 

In the production phase, rapid plant growth is desired to 

minimize greenhouse space requirements and cost. A 

compromise between rapid growth and structural adaptation 

must be made in this phase. The acclimation period allows 

for physiological adaptations such as chloroplast 

reorientation, light harvesting pigment biosynthesis and 

increase in leaf surface area, which lead to a lowering of 

the light compensation point. The production phase not 
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only determines the survival ability of the plant in low 

light conditions, but it also determines the appearance 

and quality of the final product. Lower light intensity 

during the acclimation period results in larger leaves, 

darker foliage color, and less compact plants. Once 

indoors, the quality and quantity of the interior light 

combined with the results of the acclimation period will 

determine the final appearance of the plant. 

Plant growth regulators. 

All physiological processes in plants are influenced 

by hormones. Plant hormones are organic compounds 

synthesized in certain areas of a plant and can then be 

translocated to other parts of the plant, where, in very 

low concentrations, they cause a physiological response 

(57). Synthetic plant hormones are referred to as plant 

growth regulators (PGR). Three types of plant growth 

regulators are commonly used in the commercial indoor 

plant industry. Cytokinins induce lateral branching, 

gibberellin synthesis inhibitors induce dwarfing and 

auxins induce rooting. 

Haberlandt (57) found a plant compound which 

increased the rate of cell division in potato tubers. 

Miller (57) found a potent compound that induced cell 

division in aged herring sperm DNA, called "kinetin". Not 

until 1964 was a similar compound found in seed plants. 
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Lethan (57) found a cytokinin (cytokinesis means cell 

division), zeatin riboside, in corn plants. Zeatin 

riboside is an aminopurine; its structure is similar to 

the nucleotide adenine. Cytokinins are associated with 

some tRNAs and rRNAs, but none have been identified with 

DNA. Only the free unbound cytokinins are able to cause 

physiological changes (57). 

Cytokinins are found throughout the plant, but the 

highest quantities are found in the roots and in the young 

organs. Primarily the root but also the shoot synthesizes 

cytokinin. After synthesis, cytokinins are translocated, 

probably through the vascular system, to other regions in 

the plant (37, 57). This hormone causes several localized 

effects: the release of buds from apical dominance 

followed by the development of lateral buds, an increase 

in nutrient translocation to specific areas in the plant 

which in turn delays senescence, an increase in the rate 

of chlorophyll synthesis and chloroplast development of 

etiolated leaves, and the breaking of seed dormancy 

stimulating germination (37, 57). 

Benzyladenine or BA (N-(phenylmethyl)-lH-purin-

6-amine) is a synthetic cytokinin containing a substituted 

benzyl ring. Benzyladenine is more active than zeatin in 

causing cotyledon enlargement. Applied to axillary buds, 

this PGR increases lateral branching in many plant species 
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(37, 57). High nutritive conditions aid in the formation 

of lateral branching when BA is applied (8). 

The use of synthetic cytokinins, such as BA, is 

increasing the potential of many new plants for use as 

container grown Indoor plants. Many are broad spreading, 

single stem plants, which are not appropriate for pot 

situations. • PGRs can replace the laborious task of 

pinching plants in order to induce lateral growth. BA has 

recently been tested on numerous plants. It was applied 

on schlumberaera trvuiCfltfl, Thanksgiving cactus, under 

several different daylengths. BA increased the number of 

phylloclades and the number of flowers in all of the short 

day treatments. There were 1.6 times more flower buds per 

shoot in the 200 mg-liter-1 BA treatment than in the 100 

mg-liter-1 BA treatment. Slight discoloration and 

malformation of the phylloclades occurred with both BA 

treatments (30). 

Kinetin, BA and 1-naphthaleneacetic acid (NAA) were 

sprayed four times on Fosterella penduliflora at two week 

intervals; 800 mg-liter-1 BA at 2.5 mis per plant was the 

most effective at increasing lateral shoot formation (54). 

The number of lateral shoots in the BA-treated plants 

increased 50% over the control plants, but the newly 

formed branches in the BA-treated plants were short and 

thin. Pinching alone caused a 30% increase in shoots. 
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Kinetin had little effect and NAA had no effect on 

promoting lateral branches (54). 

BA applied as a soil drench was more effective than 

as a foliar spray at inducing branching in Spathiphvllum 

'Tasson' (25). Zero, 250, 500 and 1000 mg-liter-1 of BA 

were applied at 10 mis per pot to the plants. Within 4 

weeks of applying BA, all drenched plants had swollen 

basal buds. At week 8 there were 0.3 basal shoots in the 

untreated plants and there were 0.3, 1.1 and 1.1 basal 

shoots in the spray and 1.3, 2.5 and 3.9 basal shoots in 

the drench at 250, 500 and 1000 mg-liter-x BA, 

respectively. At week eight, BA induced branching ceased; 

the number of new shoots for all treatments remained 

constant. The BA drench not only increased branching, but 

also reduced internode elongation, resulting in a compact, 

fuller spathiphyllum. The authors felt that the 

difference between the effects of the drench and foliar 

application could be due to a higher absorption of BA 

through the roots than through the shoots, and a greater 

stability and longevity of active BA in the soil than in 

the air on the leaf surface. Once the PGR entered the 

roots it rapidly moved in an acropetal direction in the 

xylem to the axillary meristem, where it caused the 

branching response (25). Similarly, Henny (24) found a 

linear relationship between the number of bud breaks and 
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the BA treatment concentration in Peperomia obtusifolla. 

The control plants had 4.6 lateral branches compared to 

7.4, 9.4 and 10.4 lateral branches for the 250, 500 and 

1000 mg-liter-1 BA, respectively. The BA also reduced 

internode elongation, resulting in a compact plant. By 

week 12 the internodes began to elongate, indicating a 

decrease in the activity of the chemical. The optimum 

concentration of BA for branching and dwarfing response 

was 250 to 500 mg/1 active ingredient (ai). 

BA Induces branching in the nonbranching cultivars of 

poinsettias. Normally, these plants will not branch until 

the apical meristem is removed; spraying the plants with 

the anti-auxin, t-cinnamic acid, has no bud promoting 

activity (59). All BA treatments resulted in activation 

of axillary meristems. The two highest concentrations, 25 

and 50 mg-ml-1 BA in lanolin, promoted swelling of 

untreated buds that were.above the treated buds. Thus BA 

was translocated from the application point upward. 

Foliar sprays, unlike the lanolin-BA direct spread method, 

promote only the development of the acropetal buds (59). 

Results from foliar spray applications of BA on 

Dleffenbachla maculata 'Welkeri' showed no reduction in 

shoot length but, in agreement with previously mentioned 

experiments, did show an increase in the number of bud 

breaks. Lateral shoots were growing by the tenth day 
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after the application of the growth regulator. The most 

concentrated treatment, 2000 mg-liter-1 BA, caused 

necrotic spots on the foliage (64). 

BA increased the number of flowers of Leucospermum 

cultivars when applied during floral induction; endogenous 

levels of cytokinins are low during this period (47). BA 

affected several plant dimensions including: shoot 

diameter, inflorescence dry weight, peduncle length, and 

the size and number of florets. Repeated applications had 

no effect on the number of florets (47). The application 

of 6-benzylaminopurine was compared to pinching in Boronia 

heterophvlla: a significant increase in the amount of 

flowering and branching and the degree of compactness was 

found in the PGR-treated plants. Eight repeated 

applications resulted in yellowing of the leaves. A cold 

environment (14°C) enhanced BA-induced branching effects 

(55) . 

The synthetic cytokinin BA has great potential in 

expanding the number and form of plants available for 

interior environments. The plant species and the 

environmental conditions influence the response of a plant 

to a PGR; the optimal concentration and application 

technique must be analyzed for each plant. 

In the late 1890's, Japanese rice plants were growing 

excessively tall and toppling over. This disease was 
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caused by a fungus, Gibberella fuiikuroi (37, 57). In 

1930 the isoprenoid compound responsible for this 

unnatural stem elongation was isolated, and named 

gibberellin (GA). More than 90 types of gibberellins have 

since been found in fungi and plants. Seeds, young leaves 

and roots synthesize this diterpene. GAs display nonpolar 

directional movement. They cause an increase in cell 

division and cell enlargement and are involved in the 

flowering process of many plants. GA can sometimes 

substitute for photoperiod, vernalization or dormancy 

requirements. They stimulate cell division in the shoot 

apex, especially in the basal meristem. GA may stimulate 

cells in the Gl phase of the growth cycle to rapidly enter 

the S phase and it may shorten the late S phase, thus 

decreasing the duration of interphase. GA can promote 

extensive growth in many intact plants. Dwarf plants of 

rice, maize, peas, watermelon, squash and cucumbers are 

low in gibberellins; when treated with exogenous GA, they 

grow into full sized plants (37, 57). Gibberellins are 

particularly effective in causing increased stem growth on 

rosette, short-stemmed plants. Commercial growth 

retardants appear to act by inhibiting gibberellin 

biosynthesis (37, 57). Growth retardants, but not growth 

inhibitors, are often used in the foliage industry (41). 

Growth inhibitors such as morphactins and maleic hydrazide 



affect the development of the apical meristem. Growth 

inhibitors distort the plants, whereas growth retardants 

allow the plants to grow slowly and uniformly. Growth 

retardants slow the process of cell division and cell 

elongation in the subapical meristem, but do not 

completely Inhibit it. Treated plants are shorter and 

produce approximately the same number of nodes, thus are 

more compact, than untreated plants. Growth retardants 

alter the flowering time, darken the leaves, and increase 

the resistance to drought and disease (41). 

The use of dwarfing growth regulators is becoming 

prevalent in the foliage plant industry. The ability to 

take a large sprawling plant and make it into a small 

compact plant drastically increases the number of 

potential interior plants. A research group working on 

new pot plants feels that new plants are needed to 

increase the diversity in color, form and ease of growth 

of container plants (26). They applied several types of 

growth retardants on ten new plants belonging to the 

Malvaceae, Compositae and Gentianaceae families. Each 

plant species responded differently to the various growth 

retardants and application techniques. All plants 

responded well and compactness was achieved. These 

promising results increase the chance of entering the 

plants into the commercial industry (26). 
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A new growth regulator from Sandoz Corporation Plant 

Protection Division, Bonzi (paclobutrazol—((4-

chloropheny1)methyl)-(1,1-dimethylethyl)-1H-1,2,4-

triazole-l-ethanol), has demonstrated superior persistence 

and effective inhibition of stem elongation. Sixty 

species of ornamental interior plants, shrubs and bedding 

plants responded favorably to Bonzl (22). This chemical 

moves in the xylem to the site of action, where it 

apparently inhibits the synthesis of GA. Upon the 

addition of GA, the compactness is reversed, and the plant 

looks as if no growth retardant had been added. The 

optimum treatment for chrysanthemums was one soil drench 

application of Bonzi applied two weeks after pinching at a 

concentration of 50 to 200 mg-liter-1. Likewise, 

poinsettias sprayed two weeks after pinching with 5 to 50 

mg ai-liter-1 Bonzi had the smallest size and the most 

advanced bract coloration. A single foliar spray 

increased the number of flowers and the speed in which 

they developed in azaleas. Pelargonium pppT respond 

better to a drench application than to a spray (22). 

In treated plants, the chlorophyll containing cells 

are smaller and a darker shade of green than the cells in 

untreated plant leaves (28). This is due to the decrease 

in cell elongation caused by the growth retardants. 

Another benefit of the growth retardant is the reduction 
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in internode elongation which increases the plants ability 

to hold flowers upright. Some common problems 

accompanying high doses of growth retardants are leaf 

scorch, marginal yellowing, and leaf curl. Often labor 

intensive, repeated small doses are required. Bonzi is 

less phytotoxic and fewer applications are required than 

other plant growth retardants. Drench treatment was more 

effective than spray on the nine species tested (28). 

Bonzi had no effect on Ascleplas sp.. Butterfly 

milkweed, when sprayed at 0 to 480 mg ai-liter-1. Either 

the plant was not sensitive to the chemical or the method 

of application was not appropriate for the plant (48). 

Bonzi reduced the height, by 52% to 78%, of Freesla 

hvbrida plants whose corms had been soaked in 250 

mg-liter-x for 4 hours (21). Sumagic ((chlorophenyl)-4,4-

dimethyl-2-(l,2,4-triazol-l-yl)-l-penten-3-ol) reduced the 

internode elongation proportionally with increasing 

concentrations in Radermachera slnlca (7). 

Drench treatments of Bonzi and A-Rest (ancymidol) 

had equal dwarfing ability and similar effects on 

flowering in chrysanthemums (44). However, less of the 

Bonzi was required to achieve the same result. The 

temperature and soil medium influenced the response of the 

chrysanthemums to the growth retardants. In the summer, 

when the temperatures were high, a greater concentration 
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of the retardants was required. The soil medium 

influences soil moisture and possibly the activity of the 

chemicals. Uneven soil moisture resulted in variability 

in lateral stem lengths (44). Contradicting results were 

obtained concerning the influence of the soil constituents 

on the activity of Bonzi. Menhenett reports that pine 

bark in the medium inactivates the chemicals (44), but 

Lamont feels that sawdust and not pine bark inactivates 

paclobutrazol (34). 

Paclobutrazol continued its effectiveness much longer 

than the growth retardant chlormequat (1). Both 

retardants increased the number of flowers and had no 

effect on the number of shoots of Beloperone guttata. 

Adriansen (1) also found that pine bark in the medium 

reduced Bonzi's efficacy. The leaves were darker and the 

stems shorter with increasing concentrations of 20 to 80 

mg-liter-1 (5 ml/pot). Eighty mg-liter-1 caused a delay 

in flowering and 160 mg-liter-1 caused chlorotic spots and 

crinkled leaves (1). 

Paclobutrazol significantly affects the growth of 

Flcus benlamlna (35). A proportional decrease in plant 

height, internode length, leaf number and leaf area with 

increasing Bonzi concentrations of 0 to 0.5 mg ai per 

plant occurred. The saturation point was reached at 0.5 

mg ai per 10 cm pot. No decrease in stem diameter 
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accompanied this overall growth retardation. The new 

leaves were a dark green. The effects from a single 

application lasted for several years. A plant that 

received one application of 4.0 mg ai per 10 cm pot two 

and a half years earlier still had a "Bonsai" like 

appearance. A common problem with Flcus species is their 

tendency to drop leaves in low light situations. 

Paclobutrazol decreases the amount of leaf abscission 

(35). 

Both foliar spray (25 mg-liter-1) and drench (0.5 mg 

ai per pot) applications of paclobutrazol limited the 

height of poinsettia plants to the desired 42 to 50 cm 

(42). Foliar sprays of greater than 100 mg-liter-3- caused 

misshapen leaves. Drenches greater than 0.5 mg per plant 

decreased the stem diameter which led to stem collapse 

(42). 

Ancymidol and paclobutrazol replaced the need for a 

short day photoperiod for floral induction of florists' 

hydrangea plants and shortened the time of flower 

development from 16 weeks to 13 weeks (3). The flower 

longevity was increased and the internode lengths 

decreased by paclobutrazol in Episcia SPP. plants (60). 

Growth retardants, especially Bonzi, have great 

potential for affecting floral and internode 

characteristics in many container grown plants. Their use 
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will broaden the types of plants available for the 

interior landscape market. 

Auxins were the first plant hormones found. They 

were thought to be responsible for all physiological 

processes until other hormones were discovered. Auxins 

are involved in many plant processes such as: tropism, 

apical dominance and cell enlargement. In the late 1920's 

Went studied the effects of unidirectional light on oat 

coleoptiles. He trapped the compound responsible for 

causing the plant to bend toward the light in agar blocks. 

This compound, lH-indole-3-acetic acid (IAA), was the 

first auxin to be discovered. Auxins are synthesized in 

the stem tips and move in a polar direction (basipetal in 

stems, and acropetal in roots) at the rate of 1 cm-hr-1, 

which is too slow for it to be transported in the vascular 

system (37, 57). 

Between 10-"7 and 10~X3 molar IAA solution will cause 

roots to elongate, depending upon the age and species of 

the plant (37, 57). Higher concentrations will inhibit 

growth. Excised roots elongate for up to a week without 

the addition of auxins, demonstrating that endogenous 

auxin levels are high enough for root development to 

occur. Exogenously applied auxins in addition to the 

endogenous supply may be above the threshold level 

required to promote ethylene formation, which inhibits 
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root and shoot elongation. If plants are grown in a 

nutrient rich medium, they can synthesize enough IAA to 

cause root growth, whereas plants grown in a solution 

lacking in nutrients require the addition of auxins. Root 

initiation is influenced by auxins in the stem. Exogenous 

auxins applied to leaves can increase root Initiation, 

whereas high levels of exogenous auxins in the roots will 

inhibit root elongation (37, 57). 

Auxins are used in promoting adventitious roots on 

stem cuttings. The synthetic auxins, NAA and IBA, are 

used more often than the natural IAA in asexual plant 

propagation because they are less sensitive to the auxin 

degrading enzyme, IAA oxidase and are less expensive (37, 

57). The concentration of IAA is important in the 

regulation of cell extension in maize roots. High levels 

of IAA at the basal end of decapitated apical roots caused 

an inhibition of root elongation (52). 

Auxins should not be used indiscriminantly in rooting 

experiments because they induce or inhibit rooting 

depending on the plant, the season, the temperature and 

the water potential. Most foliage plants root easily, 

their endogenous auxin levels are usually high enough that 

the addition of auxins may have an inhibitory effect on 

root promotion. The optimum concentration of IBA to 

promote rooting for Dracaena maralnata is 3000 mg-liter~x 
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(31). Cane and subterminal cuttings respond to auxin more 

than tip cuttings because auxin is produced in the tip. 

The optimum temperatures for rooting most foliage plants 

are between 25<>C and 35°C in the day and 22<>C at night, 

with a constant bottom heat temperature of 25<>C. Light is 

needed for carbohydrate synthesis as well as for auxin 

synthesis. Misting is required to keep the cuttings moist 

until they develop roots (31). 

Rooting experiments with potted roses found IBA to be 

more effective than IAA or NAA (46). The root length 

increased from 7 to 9 cm and the number of roots increased 

from 5 to 25 per cutting as the concentration of IBA 

increased from 500 to 2000 mg-liter_x. High IBA levels 

inhibited bud break and callus formation (46). 

IBA increased the number of roots per cutting on 

apple and plum cuttings at 2500 and 5000 mg-liter-1 IBA, 

respectively (29). IBA treatment resulted in a 93% 

rooting efficiency with an average of 20.5 roots per 

cutting as compared to a 62% rooting efficiency with an 

average of 3.0 roots per cutting without IBA (29). 

Growing an entire stem in the dark or banding the area to 

be rooted before treatment with IBA increases the rooting 

success of woody plants (40). White succulent tissue is 

easier to root. Experiments with hard to root woody 

plants using velcro banding for four weeks and an 
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application of 8000 mg-liter~x IBA resulted in swollen or 

calloused stems under the banded area and 100% rooting 

success for red maple, 94% for European hornbean and 64% 

for mugo pine (40). Magnolia cuttings are difficult to 

root. The optimum rooting mixture for stimulating 

adventitious roots was 1% to 2% IBA mixed with 0.4% 

phenolic compounds (6). 

Rooting of subapical cuttings of 'Swan Hill' 

fruitless olives during the summer months, with a 93% 

success rate, was obtained using 8000 mg-liter-x K-IBA for 

a 10 second dip (36). The subapical cuttings were 

terminal cuttings with the growing region removed. The 

growing region competes for nutrients and thus decreases 

the ability to form roots. Leaching of the olive cuttings 

for 4 hours in running water increased the formation of 

roots, possibly by removing endogenous root inhibiting 

substances from the stem (36). 

Bailey and Weiler (2) found 10,000 mg-kg-1 of IBA in 

talc to be the optimal concentration for establishing 

roots in florists' hydrangeas. Chmiel (9) found that a 

combination of low concentrations of the three auxins, 

NAA, IBA, and IAA, was best for rooting chrysanthemum 

cuttings. 

Growth regulators are used to promote specific 

characteristics of plants. Auxins are used to aid in 
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asexual plant propagation, BA is used to increase lateral 

branching and anti-gibberellins such as Bonzi are used to 

reduce the internode elongation of plants. The various 

types of growth regulators allow the commercial industry 

to have control over the appearance of a plant. 

Floral initiation. 

Many plant processes are influenced by the season. 

Plants detect the season by gauging daylength. Depending 

on the latitude to which the plant is native, the plant 

will be able to recognize the approaching winter frosts by 

the shortening of the daylength and it will start the 

processes needed for self protection. These include a 

decrease in stem elongation and chlorophyll synthesis, 

synthesis of physiological frost tolerant factors, and the 

initiation of dormancy (all of which are referred to as 

autumn syndrome) (57). A plant that is moved to a 

different latitude will not be able to detect changing 

conditions as easily because it is calibrated to the 

specific changing daylength of its natural setting. A 

plant close to the equator receives a small change in the 

magnitude of daylength (57). Tropical plants tend to be 

short day plants, whereas temperate plants, which come 

from regions with long summer days and short winter days, 

tend to be long day plants (62). 

Since the early 1900's the relationship between 
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flowering and daylength has been known. Tournois, 

studying hemp, Cannabis saUVQ in 1914, Klebs, working 

with house leeks, Sempervlvum funkii in 1918 and Garner 

and Allard working with tobacco, Nicotiana tabacum and 

soybean, Glycine max in 1920, noticed that flowering 

depends on daylength (5, 37, 57, 62). Garner and Allard 

(57) were puzzled by the result that all soybean plants 

flowered on the same date in the summer regardless of the 

time of planting. After altering the temperature, the 

watering schedule and several other environmental factors, 

they determined that shortening the length of the light 

period induced flowering. 

Garner and Allard (57) invented the term 

photoperiodism and designated three types of plants: long 

day (LD) plants, which require greater than the critical 

light duration; short day (SD) plants, which require less 

than the critical daylength; and day neutral plants which 

flower irrespective of the daylength. However the dark 

period, and not the daylength, must be longer than (for SD 

plants) or shorter than (for LD plants) a critical value, 

without any interruptions, for floral induction. Some 

plants require long days to initiate flowering and short 

days to allow the flowers to fully develop (LSD) or vice 

versa (SLD). Short-long day plants tend to bloom in 

spring; they require the short days of the previous winter 



to initiate flowering and then the longer days of spring 

to complete their development (37, 57). 

There are several different types of short and long 

day plants. A plant that only flowers at and below or at 

and above a critical daylength is referred to as a 

qualitative SD or LD plant, respectively. A plant that 

flowers at any daylength but flowers quicker under an 

optimum condition is called a quantitative photoperiodic 

plant (5, 37, 62) . 

Qualitative-plants will show quantitative 

characteristics; flowering can be sped up in LD plants by 

greater, or in SD plants by less, than the critical 

photoperiod. Dicentra spectabills are long day plants 

with a critical daylength of 14 hours. In an experiment 

performed by Weiler and Lopes (63), the stem height, the 

number of nodes and the number of days to anthesis were 

compared between plants grown in 14 hour and 24 hour 

photoperiods. The plants grown under continuous light 

reached anthesis in 31 days as compared to 59 days 

required to reach anthesis for the 14 hour photoperiod 

treatment. The 24 photoperiod hour treatment plants also 

had a greater shoot length but a lower node number than 

the 14 hour photoperiod plants. The average internode 

length was much greater for the plants in the 24 hour 

treatment (4.27 cm) than in the 14 hour treatment (1.38 
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cm). Qualitative photoperiodic plants exhibit another 

interesting phenomenon; the shape of the inflorescence can 

be affected by interrupting the inducing environment with 

a non-inducing light period. Van Veen (61) interrupted 

chrysanthemums growing under 12 hour photoperiods 

(inducing) with long day photoperiods after the initiation 

of the terminal meristem. Since apical dominance had 

already decreased, lateral vegetative shoots grew. He 

then Induced the side branches to flower by transferring 

them back to a short day photoperiod. He found the most 

successful regime for graceful spray formation was 12 

short day cycles interrupted by 10 long day cycles 

followed by short days. 

Most plants' photoperiodic optimum conditions are not 

absolute. Age, temperature, light intensity and nutrition 

all affect flowering. Older plants require fewer 

inductive cycles to initiate flowering than younger 

plants. The number of cycles required for floral 

induction varies with the plant species, for example, 

Xanthlum sp. requires only one inductive cycle for floral 

initiation, whereas chrysanthemum requires many cycles 

(5). 

Temperature can have a drastic effect on optimum 

daylength for flowering. Morning glorys are qualitative 

SD plants at high temperatures, but they are qualitative 
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LD plants at low temperatures, and at intermediate 

temperatures they are day neutral plants (57). Lang and 

Melchers (5) shoved that when night temperatures were 

increased from 15.5°C to 28.50C, the critical daylength of 

a LD plant shifted from 8.5 hours to 11.5 hours. High 

temperatures of greater than 30°C, can suppress the need 

for critical daylengths in some short and long day plants 

(5). Beaonla x hlemalls are short day plants with a 

critical daylength between 12 and 13 hours that are highly 

sensitive to temperature. Increasing the temperature 

resulted in smaller flowers on taller plants. The flowers 

developed faster ait high temperatures (58). 

Poinsettias are quantitative short day plants that 

are very sensitive to temperature conditions (33). The 

optimum conditions for initiating inflorescences in 

poinsettias are 18<>C in a 10.5 hour light period. These 

conditions result in the production of the maximum number 

and size of bracts. Lower temperatures cause a decrease 

in the number of bracts while higher temperatures cause 

inflorescences to develop faster but with less anthocyanin 

in the bracts, resulting in paler red bract displays. 

Diurnal temperatures influence flowering; higher night 

temperatures increase the critical daylength and higher 

day temperatures decrease the critical daylength (33). 

Daylength requirements of short day, long day and day 
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neutral azalea varieties often depend on temperature. 

Plants o£ the cultivar 'Red Wing' flower in long day 

photoperiods of 16 hours at 18°C to 20°C, however they 

flower faster in short daylengths at high temperatures 

around 27®C. The cultivar 'Reinhold Ambrosius' flower in 

short or long days at high temperatures (51). Azaleas are 

thought to have a physiological floral bud dormancy 

period. Pemberton and Vilkins (49) studied the effect of 

temperature, daylength and GA on floral induction of 

•Prize' azaleas. Plants were sent from Florida to 

Minnesota at various times during the year. They found 

that the preconditioning period (Florida) determined the 

necessary floral inductive period. Plants sent to 

Minnesota in the spring and summer when the daylengths 

were increasing were induced to flower with an application 

of GA without a cold period. But plants sent in the fall, 

when the Florida daylength was decreasing, aborted many 

flowers. GA and artificial lighting were then required 

for these plants to flower. 

Temperature before and after the inductive period is 

also important in flowering. Kalanchoes grown in a high 

temperature environment before the short day Inductive 

period had fewer flowers than the control group plants 

(56). 

The interaction of light intensity and temperature 
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influences the flowering of Aphelandra sauarrosa and 

Saintpaulia ionantha (23). Aphelandra souarrosa flowered 

under high intensity light in high temperature regardless 

of the photoperiod, but in low intensity light, floral 

initiation would occur only at low temperatures (23). The 

opposite is true for SalntPfluna ionantha. Temperatures 

must be greater than 24<>C for floral development in plants 

growing at 400 ft-c of light, but lower temperatures of 

18°C are better at a high light intensity of 1200 ft-c. 

Thus the optimum temperature must be specified when 

referring to the light intensity and daylength required 

for flowering. 

The light intensity is important not only for 

photosynthesis but also for regulating floral response. 

At very low and very high light levels, some SD plants 

will flower regardless of the daylength (5). High PPF can 

also override the need for long day photoperlods for some 

LD plants. Floral growth requires more energy than 

vegetative growth, so the excess light energy can be used 

to supply more chemical energy to the growing region. 

Hicklenton's experiment (27) using supplemental light for 

chrysanthemum production showed that rooting and 

vegetative growth was enhanced by the supplemental light 

intensity but, unexpectedly, the floral stage was not 

enhanced by the extra lighting. 
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The physiology of photopeciod induction of flowering 

is a complex and mysterious process. Mysterious because 

it has been studied for the past half a century and it is 

still far from being understood. Complex since the plants 

must be able to detect the daylength and signal the apex 

to initiate the change from vegetative to floral 

primordia. 

Newly matured leaves are the most sensitive at 

perceiving daylength (5, 37, 57, 62). The pigment 

responsible for the detection of light period, 

phytochrome, was elucidated utilizing action spectra of 

various wavelengths of light. Red light (660 nm) during 

the dark period cause LD plants to flower and inhibit SD 

plants, whereas a flash of far-red light (730 nm) cancels 

the effect of the red light. Endogenous rhythms provide 

the 24 hour cycle in which the light/dark periods are read . 

by the plant. Experiments interrupting the dark and light 

period have shown that the length of the dark period, not 

the light period, determines floral induction. Klebs 

caused Sempervivum so. to flower by interrupting the dark 

period with brief illumination (5, 37, 57, 62). 

The photoreceptive pigment, phytochrome, has two 

configurations, PE and PeK. P*, the inactive form, 

absorbs red light and is converted to Pi>, the active 

form. Pe= will revert back to P* spontaneously or by the 



absorption of far red light. The ratio of the amount of 

P*zr to the total amount of P£*r and Pc is the important 

factor in floral initiation. Short day plants require a 

low amount of P** during the night in order to flower. A 

flash of 660 nm light at the low intensity of 0.01 to 0.3 

mW-m_2nm-1 at night will inhibit flowering by increasing 

the amount of Pc* to P total. Interestingly, short day 

plants flower faster with a short burst of red light at 

the end of the light period (57, 62). For SD plants, a 

high Pe* to P total at the end of the light phase and a 

low Pec to P total during the dark period is needed to 

induce flowering. Conversely, LD plants need a low Pec 

to P total during the day (a burst of far red light at the 

end of the light period) and a high Pc* to P total during 

the night. White light increases the amount of Pcc/ thus 

in the daytime plants have a high amount of P^e (57, 62). 
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MATERIALS AND METHODS 

1. Propagation study 

On 16 April 1987 200 subterminal cuttings were made 

from four mature unrelated Pedllanthus palmer 1 plants 

which had been grown for one year under 73% shade cloth in 

a University of Arizona Campbell Avenue Research Farm 

greenhouse. The 50 cuttings made from each parent plant 

were then dipped for 10 seconds in aqueous solutions of 0, 

842, 1684, 3368 and 6736 mg ai-liter"1 IBA (0, 1000, 2000, 

4000 and 8000 mg-liter_x IBA potassium salt (K-IBA), 

respectively). The five treatments, consisting of 10 

cuttings per treatment, were randomly arranged in metal 

flats (53 x 38 cm) filled with 2 peat moss: 1 perlite: 1 

vermiculite (v:v:v). 

The experiment was performed in a randomized complete 

block design. The 50 cuttings from each parent plant were 

in separate flats; each of the four flats represented a 

block. Each cutting was approximately 10 cm long; two 

nodes were above and a single node was below the surface 

of the propagation medium. The two leaves on the cuttings 

were trimmed to reduce surface area. 

The cuttings were placed under 50% shade cloth in a 

290/18<>C (day/night) greenhouse. Bottom heat maintained 
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the rooting medium at 22<>c ± 2°C. The cuttings received 

intermittent misting from 0700 hr to 1800 hr for 8 seconds 

every 8 minutes. 

Rooting measurements were taken on 13 May 1987 for 

block 4, 26 May for block 1 and 27 May for blocks 2 and 3. 

Cuttings were removed from the flats, washed with water 

and the shoots were severed at ground level. The percent 

rooting for each treatment and root system (below ground 

stem portion and roots) fresh weight (FW) for each cutting 

was recorded. 

The data was analyzed on CoStat statistical program 

version 2.03 (CoHort). Analysis of variance and Student-

Newman-Keuls mean separation tests were performed at 

<*=0.05. A bar graph was constructed on Quattro 

spreadsheet program version 1.0 (Borland International). 

Photographs were taken using a Pentax ME camera on Kodak 

Ektachrome film (ASA 64). 

2. Production light study 

Cuttings were made on 5 June 1986 from stock plants 

of Pedilanthus palmeri which had been grown in the 

greenhouse under 73% shade cloth. The cuttings were 

rooted in a misting house until 7 July, they were then 

potted in 10 cm diameter plastic pots filled with Sunshine 

Ail-Purpose potting mix. After 6 weeks under 80% shade 

cloth in the greenhouse, the plants were repotted into 
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3.8 liter pots on 18 August. All plants were cut back to 

a single stem, 15 cm long. The plants were randomly 

assigned to one of two shade levels: 51% or 80% shade 

cloth. Thirty plants were used in a complete randomized 

block design with two treatments of five plants each, 

replicated three times (Fig. 1). On August 19 the initial 

measurements were taken: leaf thickness, leaf length, 

leaf width'and shoot length (Table 1). A micrometer was 

used to measure leaf thickness. The experiment was 

terminated on 1 April 1987 and the measurements were 

repeated. Photographs were taken periodically throughout 

the year. 

The plants were fertilized at each irrigation with 

100 mg-liter~x nitrogen supplied from 20-8.7-16.6 (Peters 

Fertilizers, N.R. Grace & Co.); plants were watered daily 

during the seven months of the experiment. The maximum 

greenhouse temperature was 33.6°C ± 3°C and the minimum 

temperature was 14.8®C + 4<>C. The growth medium 

temperature was 27°C ± 2°C. 

The percent shading and PPF are based on measurements 

conducted with a LI-COR quantum sensor placed outside the 

greenhouse in full sun and under the shade cloth from 10 

October to 19 October 1986 (Table 2). The 51% and 80% 

shade cloth resulted in a net light reduction of 77% and 

88%, (daily averages of 180 Hmol-s~1-m~a and 90 Hmol-s-
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x*m-a), respectively. 

Data vas analyzed and photographs were taken as 

described above. Line graphs were produced using 

Sigmaplot graphics program version 3.0 (Jandel 

Scientific). 
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Figure 1. Initial characteristics of the plants and 
experimental design of the light experiment, August 1986. 
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Table 1. Growth parameters of Pedilanthus palmeri plants 
grown under 51% or 80% shade cloth. 

Growth parameters Shade Average 
cloth PAR Shoot Number Leaf Leaf Leaf 
(%) (Hmol-s-^-m-") length of width length thick-

(cm) nodes (cm) (cm) ness 
(mm) 

51 

80 

Means 

51 

80 

Means 

180 

90 

180 

90 

Initial measurements—14 Aug. 1986 

15.3a" 6.3a 5.6a 12.5a 0.445a 

15.6a 6.5a 4.9a 10.9a 0.450a 

15.5ai' 6.4a 5.3a 11.7a 0.448a 

Final measurements—30 March 1987 

153.3a 37.7a 6.6a 14.6a 0.434a 

139.2a 37.7a 6.3a 13.8a 0.445a 

146.3b 37.7b 6.45b 14.2b 0.440a 

"Mean separations within columns for each measurement date 
conducted with Student-Newman-Kuels, a=0.05. Means based 
on 3 replications 
yMean separations between measurement dates conducted with 
Student-Newman-Kuels, a=0.05. Means based on 3 
replications. 

Table 2. Light reduction and PPF under the 51% and 80% 
shade cloths. 

% Shade cloth % Light reduction PPF" ()Jmol •s~:L*m~2) 

51 77 180 

80 88 90 

"Average of hourly measurements of PPF from 0800 hr to 
1600 hr during the week of 10-17 October 1986. 
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3. Height control study: Bonzi and Sumagic 

Experiment 1. Cuttings of PeflH^nthVlS Dalmeri were 

taken 24 April 1987, rooted, potted and established as 

described above. On 23 June 1987 the initial shoot length 

(5.1 cm t 1.5 cm) and node number (5.0 ± 1.0) of 15 plants, 

were recorded. Bonzi (Sandoz Corporation Plant Protection 

Division) was applied to each pot in a 236 ml drench 

solution at the following concentrations: 0, 0.5 and 1.0 

mg ai per pot. The experiment was performed in a complete 

randomized design with three treatments and five 

replications of each treatment. Shoot length and node 

number for each plant were recorded every other week for 

16 weeks. Photographs were taken periodically throughout 

the duration of the experiment. The experiment was 

terminated on 12 October 1987. 

Experiment 2. Bonzi or Sumagic (Chevron Chemical 

Co.) was applied to established plants of Pedllanthus 

palmeri on 7 September in a 236 ml drench solution at the 

following concentrations: 0, 0.125, 0.250 mg ai Bonzi per 

pot and 0.0175 mg ai Sumagic per pot. The experiment was 

performed as a complete randomized design containing four 

treatments and five replications. The shoot length and 

node number were recorded every 2 weeks from 7 September 

to 29 October 1987, when the experiment was terminated. 



The daytime temperature range was 33°C t 3°C and the 

nighttime temperature was 17°C ± 1<>C. Data was analyzed 

and photographs were taken as described above. 

4. Branching study: BA 

Cuttings were made from stock plants of Pedllanthus 

palmer 1 on 1 Hay 1987 as described above. Thirty plants, 

in 3.8 liter pots filled with Sunshine All-Purpose potting 

soil, were arranged in a 2 x 3 factorial complete 

randomized design. One factor was pinching and the other 

factor was BA (ABG-3602, Abbott Labs). The six treatment 

combinations were replicated five times. On 2 July 1987 

BA solution was sprayed on plants using 204 ml-m-2 at the 

following concentrations: 0, 100 and 500 BA mg-liter-1. 

On 6 July 1987 15 of the 30 plants were manually pinched 

removing the apical meristem and the unopened immature 

leaves. The length of the main shoot, the number of 

branch breaks and the length of the branches were recorded 

every 6 weeks starting on 29 June and ending on 24 August 

1987. 

The environmental conditions were the same as 

described above. Data was analyzed and photographs were 

taken as described previously. 

5. Floral initiation study 

Cuttings were taken from stock plants of Pedilanthus 

palmeri on 25 February 1987 and potted in 3.8 liter pots 



on 25 March. The plants remained In a shaded greenhouse 

until 19 May when they were transferred to photoperiod 

chambers. Six plants were placed in each of the 5 

chambers. A plastic photoperiod cover with a black 

interior and white exterior surface was placed over each 

chamber at 1530 hr and removed at 0730 hr daily, starting 

19 May and ending 17 July 1987. Four of the 5 chambers 

had 75 watt incandescent bulbs supplying 3 nmol-s-1-m~2 

(at plant height) to extend the duration of the light 

period from 8 hours through 16 hours. The five 

photoperiod regimes were: 8, 10, 12, 14 and 16 hours of 

light per day. 

The plants were fertilized weekly with 300 mg-liter-1 

N supplied from 20-8.7-16.6 (Peters fertilizer) and 

watered as needed. The maximum temperatures were between 

38®C ± 3°C and the minimum was 20°C ± 2°C. The growth 

medium temperature ranged from 35°C ± 30e. 

The number of days to flowering and the initial and 

final shoot length, branch number and node number were 

recorded for each plant. The initial measurements on 19 

May were: shoot height 48.9 cm ± 9.8 cm, branch number 

1.6 ± 0.4 and node number 18.0 ± 2.7. The data was 

analyzed and photographs were taken as described above. 

6. Post-production life study 

Fifteen Pedllanthus palmer1 plants were grown in the 
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greenhouse under 88% shade for seven months, from August 

1986 to April 1987. On 4 April 1987, plants with total 

shoot heights of 148.4 cm ± 8.0 cm, leaf thickness of 

0.427 mm ± 0.151 mm, leaf width of 6.5 cm ± 0.2 cm and 

leaf length of 14.3 cm ± 0.5 cm were randomly distributed 

to three locations. Ten of the plants were moved indoors: 

five were placed below a west-facing window shaded by 

awnings and five were placed on a table where their top 

branches were 61 cm below two 40 watt fluorescent bulbs. 

The fluorescent lights were lit from 0600 hr to 2200 hr. 

A LI-COR quantum sensor was used to measure the indoor PPF 

(Table 3). The plants in the interior environment were 

watered weekly and fertilized with 858 mg-liter"1 of 10-

13-12.5 (Peters fertilizers) twice a month. The night 

temperatures were 18.5°C ± 2°C and the day temperatures 

were 27<>C ± 2°C. The growth medium temperature was 25<>C ± 

3°C. 

Five plants were kept in the greenhouse under 88% 

shade where they were fertilized with 100 mg*liter~x N on 

constant feed supplied with 20-8.7-16.6 (Peters 

fertilizers). The maximum temperatures in the greenhouse 

was 31<>C ± 2°C and the minimum temperature was 19°C ± 2°C. 

The growth medium temperature was maintained at 25<>c ± 

2°C. 

The greenhouse grown plants received roughly 5 times 



more light energy than the fluorescent light grown plants 

and 15 times more light than the indoor natural light 

grown plants during the four months of this experiment 

(Table 3). 

Final leaf thickness, leaf length, leaf width and 

total shoot length were taken on 29 July 1987 at the 

termination of the experiment. The number of abscised 

leaves per plant in the 4 month period was recorded. The 

data was analyzed and photographs were taken as described 

above. 
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Table 3. Photosynthetic photon flux (PPF) of three post-
production settings; natural greenhouse light, fluorescent 
light bulbs and natural indoor light. 

Treatment PPF 
(lighting) (fimoles-m~a-s-1) 

Fluorescent 30 

Natural 10 

Greenhouse (88% shade) 150 
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RESULTS 

1. Propagation study 

IBA at the concentrations investigated had no effect 

on the percent rooting of PedllanthUS palmed (Table 4). 

Square root transformations of the percent rooting were 

used to evaluate treatment significance (not shown). The 

mean percent rooting ranged from 87.5% for 0 mg-liter-1 to 

97.5% for 1000 and 4000 mg-liter-1 K-IBA. 

IBA had a significant effect on the FW of the root 

system (Table 4, Fig. 2 and Fig. 3). The mean FW ranged 

from 0.58 g for 0 mg-liter-1 to 1.12 g for 8000 mg-liter-1 

K-IBA. No difference in root FW between the control, the 

1000 and the 2000 mg-liter-1 K-IBA treatments occurred. 

No significant difference was found between the root 

system FW of the 1000, 2000 or 4000 mg-liter-1 K-IBA 

treatments. Treatments with 4000 and 8000 mg-liter-1 K-

IBA resulted in a heavier root systems than control 

plants. Treatment with 8000 mg-liter-1 K-IBA resulted in 

a more massive root system than with 1000 or 2000 

mg-liter-1 K-IBA. 

Blocks differed in root system FW (Figure 2). Block 

IV was harvested on 13 May thus it cannot be compared with 

block I which was harvested on 26 May or blocks II and III 



which were harvested on 27 May. Block I had the heaviest 

root system. 
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Table 4. Rooting response of Pedilanthus palmerl to 
applications of 0, 1000, 2000, 4000 and 8000 mg per liter 
of IBA potassium salt". 

K-IBA % Rooted Fresh weight of root 
(mg-liter-1) system (g) 

0 85.7 a 0.58 a 

1000 97.5 a 0.78 ab 

2000 92.5 a 0.79 ab 

4000 97.5 a 0.98 be 

8000 95.0 a 1.12 c 

"Mean separations within columns for each measurement 
conducted with Student-Newman-Keuls, a=0.05. Means based 
on 4 blocks; 10 samples per block. 
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Figure 2. Root system fresh weight of cuttings treated 
with a 10 second dip into 0, 1000, 2000, 4000 or 8000 
mg.liter~x IBA potassium salt. 



Figure 3. Size and distribution of roots from three 
replications of IBA-treated cuttings; from left to right 
8000, 4000, 2000, 1000 and 0 mg-liter-1- IBA potassium 
salt. 
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2. Production light study 

Total shoot length, node number, leaf width and leaf 

length but not leaf thickness increased during the seven 

month duration of the experiment (Table 1). No 

significant difference in any of the measured parameters 

between the 51% and 80% shade cloth grown-plants was found 

(Table 1). All plants began forming floral buds in the 

middle of December as the daylength shortened. No visible 

differences (color, size, shape and thickness of the 

leaves, the height, branching pattern and internode length 

of the entire plant and overall plant quality) were 

observed between the plants grown under the two shade 

levels (Figure 4). All plants had finished blooming and 

were beginning to drop their flowers by 1 April (Figure 

5) . 

The percent shading and PPF are based on measurements 

conducted with a LI-COR quantum sensor placed outside this 

greenhouse in full sun and under the shade cloth from 10 

October to 19 October 1986 (Table 2, Fig. 6 and Fig. 7). 

The percentage light reduction provided by the 51% shade 

cloth depended on the time of day, with an average of 77% 

light reduction throughout the day. The percentage light 

reduction provided by the 80% shade cloth was constant 

throughout the day, with an average of 88% lights 

reduction. The maximum PPF under 



Figure 4. Physical characteristics of the plants in 
January 1987. a. 80% shade cloth grown, b. 51% shade 

cloth grown. 
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Figure 5. Physical characteristics of the plants in April 
1987. a. 80% shade cloth grown, b. 51% shade cloth 
grown. 



Figure 5. cont'd. 
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Figure 6. Percent shade provided by the two shade cloth 
treatments from 0700 hr to 1700 hr during the week of 10-
17 October 1986. (14 SE bars) 
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80% Shade Cloth 
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15:00 17:00 

Figure 7. PPF under the two shade cloth treatments from 
0700 hr to 1700 hr during the week of 10-17 October 1986. 
(14 SE bars) 
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the 51% shade cloth occurred at 1200 hr and vas almost 

double the maximum light level occurring at 1300 hr under 

the 80% shade cloth (Figure 7). 

3. Height control study: Bonzi and Sumagic 

Bonzi and Sumagic caused significant growth reduction 

(Table 5 and Table 6). All plants grew during the 

experiment, thus the magnitude of all growth parameters 

increased with time. The rate of growth was constant 

throughout the two experiments and the effect of the 

growth regulators was still apparent at the time of the 

final measurements (Fig. 8 and Fig. 9). 

The final height of the plants treated with 0.5 mg ai 

per pot Bonzi (12.4 cm) was 19% of the control plants 

(64.4 cm) and the final height of the 1.0 mg-treated 

plants (13.6 cm) was 21% of the control. The final height 

of both Bonzi treatments was statistically different from 

the control but similar to each other (Table 5). The 

total growth reduction of the 0.5 and the 1.0 mg per pot 

Bonzi treatments was 81% and 79% of the control plants, 

respectively. 

The 0.5 and 1.0 mg Bonzi treatments had similar node 

numbers throughout the experiment which were significantly 

less than that of the control plants (Table 5 and Fig. 

6b). The average for the Bonzi-treated plants of 16.9 

nodes per plant was 25% less than the 22.6 nodes per plant 
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Table 5. Plant height and node number 118 days after 
treatment with 0, 0.5 or 1.0 mg ai Bonzi". 

Treatment 
(mg ai Bonzi/pot) 

Plant 
(cm) 

height Number of nodes 

0 64.4 a 22.6 a 

0.5 12.4 b 16.4 b 

1.0 13.6 b 17.4 b 

"Mean separations within columns for each measurement 
conducted with Student-Newman-Kuels, a=0.05. Means based 
on 5 replicates. 

Table 6. Plant height and node number 52 days after 
treatment with 0, 0.125 or 0.250 mg ai Bonzi or 0.0175 mg 
ai SumagiC. 

Treatment Plant height Number of nodes 
(mg ai/pot) (cm) 

0 23.6 a 11.2 a 

0.125 Bonzi 12.8 b 10.2 a 

0.250 Bonzi 10.2 b 9.6 a 

0.0175 Sumaglc 11.2 b 9.6 a 

"Mean separations within columns for each measurement 
conducted with Student-Newman-Kuels, a=0.05. Means based 
on 5 replicates. 
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Figure 8a. Height of plants in the Bonzi treatments for 
the 118 days of the experiment. (H SE bars) 
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Figure 8b. Node number of plants in the Bonzi treatments 
for the 118 days of the experiment. (K SE bars) 
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Growth retardant concentration (mg ai/pot) 
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Figure 9a. Height of plants in the Bonzi and Sumagic 
treatments for the 52 days of the experiment. (H SE bars) 
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Figure 9b. Node number o£ plants in the Bonzi and Sumaglc 
treatments for the 52 days of the experiment, (H SE bars) 
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in the control treatment. 

The final height of the 0.125 mg ai Bonzi, 0.250 mg 

ai Bonzi and 0.0175 mg ai Sumagic treated plants, 12.8 cm, 

10.2 cm and 11.2 cm, respectively (average of 11.4 cm) 

were all similar and were all significantly smaller than 

the control group (23.6 cm, Table 6). The treated plants 

were approximately 52% shorter than the untreated plants. 

The final node number for all four treatments was similar 

with an average of 10.2 nodes per plant (Table 6 and Fig. 

9b). 

The initial characteristics of the plants from the 

Bonzi experiment (not shown) were similar to the initial 

characteristics of the plants from the Bonzi-Sumagic 

experiment (Fig. 10). The effects of the growth retardant 

were visible within 30 days after treatment; treated 

plants had short stems, dark green foliage and wrinkled, 

distorted leaves (not shown). The dwarfing, distorting 

and foliage darkening due to the Bonzi was extremely 

apparent later in the development of the plants (Fig. 11). 

The plants in all the treatments began developing flowers 

in early December after the experiment was terminated. 

The plants treated with 0.250 mg ai Bonzi per pot or 

0.0175 mg ai Sumagic per pot appeared similar; they had 

darker green foliage, were more dwarfed and had slightly 

distorted leaves as compared to the control and the 



Figure 10. Initial height of plants treated with the 
growth retardants, September 1987. 
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Figure 11. Final height o£ plants treated with Bonzi, 
left to right, 0, 0.5, 1.0 mg ai Bonzi per pot, December 
1987. 
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Figure 12. Final height of plants treated with Bonzi and 
Sumagic, left to right, 0, 0.125, 0.250 mg ai Bonzi per 
pot, 0.0175 mg ai Sumagic per pot, December 1987. 



0.125 mg ai Bonzi treated plants (Fig. 12). The plants 

treated with 0.125 mg of Bonzi were dwarfed and slightly 

greener than the control group. In addition, the leaves 

o£ the 0.125 mg ai Bonzi plants were smooth, lacking the 

phytotoxic response seen in the higher Bonzi 

concentrations and Sumagic treatments. The plants in all 

four treatments developed floral buds in early December! 

4. Branching study: BA 

Pinching of the apex but not BA affected the main 

shoot length (Table 7). The shoot length of the main 

branch of the non-pinched plants (average of 39.3 cm) was 

consistently taller than the pinched plants (average of 

30.7 cm), irrespective of the BA concentration, throughout 

the duration of the experiment (Table 7 and Fig. 13a). 

The top branch was considered the main shoot in the 

pinched plants. BA had no effect on the height of the 

main branch. 

BA affected the number of new branches produced over 

the 57 days of the experiment. The plants treated with 

500 mg-liter-1 BA had a significantly greater number of 

branch breaks than the 0 or 100 mg-liter~x BA treatment in 

a similar pinching treatment (Table 7 and Fig. 13b). The 

non-pinched 500 mg-liter-1 treatment had 0.8 new branches 

as compared to 0 new branches in the lower BA 

concentration non-pinched treatments. The pinched 



Table 7. Shoot length, branch break number, total branch 
length and average branch length, 57 days after plants 
were treated with BA and their apices were pinched". 

Treatment 
pinch BA 

(mg-1-1) 

Shoot 
length 
(cm) 

No. of 
branch 
breaks 

Total 
branch 
length 
(cm) 

Avg. 
branch 
length 
(cm) 

0 39.4 0.0 0.0 0.0 

100 40.4 0.0 0.0 0.0 

500 38.0 0.8 13.6 10.2 

+ 0 30.8 1.8 30.6 16.9 

+ 100 31.2 1.8 28.4 13.4 

+ 500 30.2 2.8 40.0 14.1 

Analysis of variance 

Source of 
variance 

-

BA NS*" * NS NS 

Pinch *** *** * ** *** 

BA x Pinch NS NS NS * 

"Means based on 5 replications. 
yF-test is nonsignificant (NS), significant at 0. 0 5 £ < x > 0.01 
(*) or at a£0.001 (***). 
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Figure 13a. Height.of the plants in the branching 
treatments over the 57 days of the experiment. (K SE bars) 
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Figure 13b. Branch number of the plants in the branching 
treatments over the 57 days of the experiment, (tt SE bars) 
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Figure 13c. Branch length o£ the plants in the branching 
treatments over the 57 days o£ the experiment. (K SE bars) 



500 mg* liter-3- BA treatment had 2.8 new branches per plant 

as compared to 1.8 new branches in the lower BA 

concentration pinched treatments (Table 7). BA at 100 

mg-liter-3- had no affect on branching; pinched plus 0 or 

100 mg* liter-3- BA treatments both had 1.8 new branches and 

non-pinched 0 or 100 mg-liter-3- BA treatments both had 0 

new branches. 

Pinching also affected the number of branches 

produced during the course of the experiment. The pinched 

plants had a larger number of lateral bud breaks than the 

non-pinched plants with an average of 2.1 breaks per plant 

versus 0.8 breaks per plant, respectively. The pinched 

500 mg* liter-3- BA treated plants had 2.8 bud breaks per 

plant which was 1.6 times more breaks than the other 

pinched treatments and 3.5 times more than the non-pinched 

500 mg*liter-1 BA treated plants. Both BA and pinching 

increased the number of bud breaks but no interaction 

between the two factors occurred (Table 7). 

An increase in the number of bud breaks occurred 

during the first 36 days for all treatments except the 0 

and 100 mg*liter-3- BA non-pinched treatments, which did 

not branch during the 57 days of the experiment (Fig. 

13b). Thus, the single application of BA and pinching had 

only temporary effects in terms of inducing branching. 

The final total branch length of the pinched 500 



mg-liter-1- BA treated plants was 40 cm, which was 

significantly greater than the non-pinched 500 mg-liter-3-

BA treatment of 13.6 cm (Table 7 and Pig. 13c). The total 

length of the three BA pinched treatments was not 

significantly different. Pinching, but not BA influenced 

the total and average length of the branches (Table 7). 

An interaction between the two factors occurred with the 

average branch length but not with the total branch 

length. 

The effect of pinching was clearly visible (Fig. 14); 

the non-pinched 100 mg-liter-1- BA treated plant had no 

side branches and the pinched 100 mg-liter-1 BA treated 

plant had three side branches. Few of the non-pinched 

plants treated with any concentration of BA had branches 

(Fig. 15) but all pinched plants regardless of BA 

concentration had branches (Fig. 16). 

5. Floral initiation study 

None of the growth parameters measured were affected 

significantly by photoperiod (Table 8). However, at the 

end of the experiment the 8 and 10 hour plants tended to 

have shorter stems than the long day plants (Fig. 17). 

All plants in the 8 and 10 hour photoperiod treatments 

flowered within 55 days of exposure to their respective 

daylengths, but after 61 days none of the other plants 

demonstrated any evidence of floral initiation. 



Figure 14. Branching pattern of the 
BA-sprayed plants, left not pinched, 
November 1987. 

100 mg'liter-1 

right pinched, 
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Figure 15. Branching pattern of non-pinched plants, left 
to right, 0, 100, 500 mg-liter~x BA, November 1987. 
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Figure 16. Branching pattern o£ pinched plants, left to 
right, 0, 100, 500 mg-liter-1 BA, November 1987. 
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Table 8. Plant height, bcanch number, node number and 
number of days to flowering in plants grown under five 
photoperiods". 

Treatment 
(light hrs) 

Height 
(cm) 

Branch number Node number Days to 
flower 

8 59.0 a 2.1 a 21.0 a 49.3 a 

10 44.0 a 1.3 a 15.2 a 54.3 a 

12 85.3 a 1.8 a 30.2 a -

14 105.3 a 2.6 a 33.0 a -

16 73.3 a 1.7 a 27.0 a -

•Mean separations within columns for each measurement 
conducted with Student-Newman-Keuls, a=0.05. 
Means based on 6 replications. 



Figure 17. Photoperiod chambers with short, flowering 
plants in front under 8 hour photoperiods and tall plants 
in rear under 14 hour photoperiods, July 1987. 



Morphological differences between the long and short 

day plants became apparent 32-38 days after exposure to 

their respective daylength (Table 9). First, the margins 

of the top few leaves on the short day plants turned a 

reddish-pink color. Then, the unexpanded top leaves 

formed into small, thick, red-margined, yellow leaves. By 

1 July 1987 both the leaf structure and the shoot tip had 

changed in the short day treated plants compared to the 

long day plants. The terminal buds were thick and bulging 

(Fig. 18), and the axillary buds were swollen. The shoot 

tip of the 8 hour photoperiod plants was considerably 

larger than the 10 hour treated plants. No difference was 

detected between the internode lengths of the long versus 

the short day plants, with an average of 3.1 cm t 0.5 cm. 

The first indication of flowering occurred on 5 July 1987 

(Fig. 19). By 15 July flowering had fully commenced for 

all 8 and 10 hour treated plants (Fig. 20). The 

experiment was terminated July 17 and the plants were 

returned to the greenhouse. By 24 August all the plants 

that had flowered had reverted back to vegetative growth 

and plants receiving 12 hour or greater photoperiods still 

had no sign of floral initiation. 

6. Post-production life study 

Plants grown in the greenhouse received 15 times and 

5 times more light than plants grown in the interior 
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Table 9. Floral development of plants exposed to 8 and 10 
hour photoperiods. 

Days in treatment Visible changes 

0 Experiment begins 

38 New leaves small and yellow 
with red margins 

44 Apex thick and doming 
Axillary buds swelling 
Internode length remains similar to 

long day plants 

60 All SD plants flowering 
Experiment terminated--

plants returned to normal DL 

100 All plants vegetative 
floral terminals revert to 
vegetative growth 



100 

Figure 18. Early development of inflorescence under short 
daylengths, June 1987. 



Figure 19. Young pink inflorescence developing under 
hour photoperiods, July 1987. 
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Figure 20. Mature inflorescence which developed under 8 
hour photoperiods, August 1987. 



environment under natural and fluorescent lighting, 

respectively (Table 3). A significant difference in the 

growth of the greenhouse plants versus the indoor 

treatments was seen in the leaf thickness, overall height 

and leaf drop number but not in leaf width or length 

(Table 10). The greenhouse grown plants' total shoot 

length increased an average of 499.6 cm whereas the shoot 

length of the fluorescent and natural light treated plants 

increased only 175.9 cm and 93.8 cm, respectively, from 

the initial height of 148.4 cm. Leaves of indoor plants 

were 37% thinner than leaves of greenhouse grown plants. 

Considerably fewer leaves abscised in the greenhouse than 

in the interior environment. 

The total shoot length of the plants grown under the 

fluorescent lights was 34% greater than the plants that 

developed under the natural light condition, although the 

difference was not statistically significant. In addition, 

42% more leaves abscised in the natural light treatment 

than in the fluorescent treatment. The plants appeared 

fuller and larger in the fluorescent treatment than in the 

natural light (Fig. 21). Plants evaluated under natural 

light were sparsely leaved and appeared fragile. The 

indoor plants' leaves were thinner and darker green and 

internode lengths were longer and branches were further 

apart than the greenhouse plants (Fig. 22). 



104 

Table 10. Total shoot length/ leaf thickness, width and 
length and number of abscised leaves in plants grown for 
119 days in the interior environment under fluorescent or 
natural lighting or in the greenhouse". 

Shoot Leaf Leaf Leaf No. of 
Treatment length thickness width length leaves 
(lighting) (cm) (mm) (cm) (cm) dropped 

Fluorescent 324.0 a 0.275 a 6.8 a 14.6 a 11.4 a 

Natural 242.2 a 0.267 a 7.5 a 13.3 a 16.2 a 

Greenhouse 648.0 b 0.447 b 6.2 a 14.3 a 1.4 b 

"Mean separations within columns for each measurement 
conducted with Student-Nevman-Keuls, a=0.05. Means based 
on 5 replications. 
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Figure 21. Experimental design and plant characteristics 
under a. fluorescent lighting and b. natural indoor 
lighting, August 1987. 
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Figure 22. Comparison of plants growing in the greenhouse 
(a), or indoors under fluorescent (b) or natural (c) light 
after 86 days of post-production evaluation, August 1987. 



Figure 22. cont'd. 
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DISCUSSION 

1. Propagation study 

The addition of IBA increased the weight of 

adventitious roots produced on cuttings which is in 

agreement with other rooting experiments (2, 31, 40). A 

10 second dip in 4000 to 8000 mg-liter-1- IBA potassium 

salt aqueous solution is beneficial in rooting Pedllanthus 

palmer!. A similar concentration of 3000 mg-liter~x IBA 

is used to aid in the rooting of subterminal cuttings of 

Dracaena marainata (31). 

The highest concentration of IBA tested in this 

experiment had no inhibitory effect. But higher 

concentrations of IBA must be tested to determine at what 

level auxin induced rooting inhibition occurs in 

Pedilanthus palmeri. High levels of exogenous auxins are 

often inhibitory to root development. This may be a 

result of auxin induced ethylene production (37, 57). 

Unlike Lee g£. ai. (36), who found an increase in percent 

rooting with increased IBA concentrations, this experiment 

resulted in no relationship between percent rooting and 

IBA concentration. Rooting will occur without the 

addition of a rooting hormone, but a more massive root 
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system is obtained with IBA. 

The difference between the root system FW of each 

block could be due to the variation in rooting ability of 

the four parent plants. Block 1 roots were more massive 

than blocks 2 and 3, these roots were harvested within a 

day of each other, thus the difference in their FW is not 

due to harvest date. Pedllanthus palmeri can be 

propagated easily and rapidly. Double node cuttings 

dipped in a solution of 4000 mg-liter-1 K-IBA for 10 

seconds, produced a massive root system within five Weeks. 

Since no significant difference exists in the weight of 

the 4000 and 8000 mg• liter-3- IBA treatments, the lower 

dosage would be economically sensible. 

2. Production light study 

No differences exist between the effects of 77% and 

88% shade (51% shade cloth and 80% shade cloth, 

respectively) on the growth or appearance of Pedilanthus 

palmeri. The various lighting conditions induced similar 

morphological and physiological responses because the 

light energy reaching the plants under the two shade 

levels was similar (except from 1100 hr to 1400 hr). 

Further studies of Pedllanthus palrosyi should be 

performed to test effects of full sun, 50% shade and 60% 

shade. In this study the difference in the treatment 

levels was too small to detect the effect of various light 



levels on this species. This investigation indicates that 

the development of Pedilanthus palmer 1 is similar under 

77% net shade (51% shade cloth; 180 Jimol-s-*--m-2) and 88% 

net shade (80% shade cloth; 90 |imol*s-:,--m~a). Pedilanthus 

palmeiKi can successfully be produced at a low PPF of 90 

Hmol -s-3- -m~a. 

3. Height control study: Bonzi and Sumagic 

The application of the growth retardants Bonzi and 

Sumagic on Pedilanthus palmerl resulted in compact, dark 

green plants. Previous experiments with growth retardants 

have resulted in plant characteristics similar to that 

obtained in this study: darkening of the foliage, 

shortening of the stem, and slight distortion of the 

leaves (22, 28). Ficus beniamina treated with 0.5 mg ai 

Bonzi per pot had reduced growth, and the new leaves were 

a darker green than the control plants. Increasing Bonzi 

concentrations up to 0.5 mg ai caused a proportional 

decrease in plant height, however concentrations greater 

than 0.5 mg ai Bonzi resulted in no further dwarfing 

activity (35). 

A slight phytotoxic response was seen during the 

study of Pedilanthus with the 0.25, 0.5 and 1.0 mg ai 

Bonzi and the 0.0175 mg ai Sumagic treatments, but not in 

the 0.125 mg ai Bonzi treatment. The curled leaves were 

unusual, but not necessarily unattractive. This 
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phytotoxlc response may have ceased If the experiment had 

continued. Few phytotoxlc responses to Bonzi have been 

reported. Nine plant species were tested with Bonzi and 

only the grape ivy shoved leaf curling. Within twelve 

weeks after the initial application, the leaf curling 

ceased and the leaves were smooth and appeared normal 

(28). Beloperone guttata treated with 0.8 mg ai Bonzi per 

pot resulted in crinkled and chlorotic leaves and deformed 

inflorescence (1). 

The growth retardant had no effect on flowering in 

Pedilanthus palmer 1. All treatments began to flower as 

winter approached and the daylengths decreased. In 

several reported cases Bonzi affected the amount of 

flowering or the number of days to flowering. 

Chrysanthemums treated with growth retarding agents 

flowered later than untreated plants (44). Paclobutrazol 

replaced the need for a short day photoperiod and 

decreased the time of flower development in florists' 

hydrangeas (3). 

Eighteen weeks after Bonzi was applied, its growth 

retarding effect was still apparent. One application at a 

low concentration appears to be sufficient to slow growth. 

A compact Ficus benlamlna plant treated with one 

application of 4.0 mg ai Bonzi still showed reduced growth 

after two and a half years (35). 
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The application o£ 0.5 and 1.0 mg ai Bonzi to 

Pedllanthus palmer1 reduced its final height by 80%. This 

dramatic growth reduction resulted in a reduced number of 

nodes. The application of 0.125 mg Bonzi, 0.250 mg Bonzi 

and 0.0175 mg Sumagic resulted in an average height 

reduction of 52%. These reductions in growth were not 

sufficient to cause a decrease in node number. The 

optimum concentration of height reducing plant growth 

regulators was 0.125 mg of Bonzi per Pedilanthus 

palmerlplant in 3.8 liter pots. These plants have dark 

green foliage, shortened internodes, short stems and the 

same number of leaves as the control plant. The leaves 

are smooth and unwrinkled unlike those at the higher 

growth retarding concentrations. Sumagic at 0.0175 mg ai 

caused leaf deformation. Lower concentrations of Sumagic 

and Bonzi should be tested in order to determine the 

minimum quantity needed to cause height reduction. The 

use of growth retardants such as Bonzi or Sumagic aids in 

the production of compact, dark green, attractive interior 

plants. 

4. Branching study: BA 

A spray application of 500 mg-liter-3- BA and pinching 

of the apex increased the number of lateral breaks by 56% 

over the 0 and 100 mg*liter-1 BA pinched treated plants. 

The plants treated with 0 and 100 mg-liter"x BA with the 
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same pinching treatment had a similar number of branches. 

Thus, 100 mg-liter-1 BA is not concentrated enough to 

induce lateral branching in Pedilanthus palmeri. 

Poinsettia, also in the Euphorbiaceae family, respond veil 

to the application of BA (59). 

BA has been tested on numerous indoor plants and in 

most situations has been found to induce lateral bud 

break. A spray application of 800 mg-liter-1 BA caused a 

50% increase in lateral shoots over untreated Fosterella 

penduliflora plants (54). 

Pinching the apical meristem of plants induces 

axillary bud break by reducing auxin controlled apical 

dominance. Manual pinching of plant apices resulted in a 

30% increase in number of shoots over the unpinched 

Fosterella pendullflora (54). Pinching of the apex of 

Pedilanthus oalmeri increased the number of branches by 

3.5-fold in the 500 mg-liter-3- BA treatment over the non-

pinched treatment with the same BA concentration. 

The effect of pinching and BA on lateral bud break 

occurred during the first 36 days. The increase in number 

of new shoots ceased after the second measurement period 

(36 days after the initial treatments) in all treatments. 

A similar result was found by Henny and Fooshee (25) when 

studying plants in the genus Spathlphyllum. BA Induced 

branching ceased and the number of new shoots for all 



treatments vas constant after eight weeks following the 

application of BA. A repeated application of BA and 

pinching of the apex is recommended to induce continued 

branching in Pedilanthus eallQSJLl. The effects of 

daylength on branching should be studied. A reduction in 

apical dominance occurs during floral initiation when the 

daylength decreases. This reduction in apical dominance 

has an effect on branching. 

The main branch in the pinched plants was shorter 

than in the non-pinched plants. This could be due to the 

lag time between the pinching and development of the new 

main shoot. But the 8 cm difference between the two 500 

mg-liter~x BA treatments seems to be greater than what 

would be expected during a lag period. The shorter shoot 

length of the pinched treatment is more likely due to the 

partitioning of carbohydrates to several axillary buds 

where energy is required for growth of the branches. No 

height difference was seen between the three BA 

concentrations. 

Pinching and the application of BA are extremely 

effective in producing a branched plant from a naturally 

unbranched, long straight stemmed plant. Pinching and a 

foliar application of 500 mg-liter-3- BA resulted in a 

full, branched, attractive Pedilanthus palmer! plant. 

Repeated applications of BA and apical pinching should be 



tested to promote continuous lateral bud activity. 

Repeated applications should be at least 60 days apart in 

order for the branches to be long enough to support more 

branches. 

5. Floral initiation study 

Results of this photoperiod experiment indicate that 

Pedilanthus palmeri is a short day plant. The critical 

daylength is between 10 and 12 hours. All of the plants 

exposed to 8 hour and 10 hour light periods flowered 

within 55 days and none of the plants in the 12 hour or 

longer photoperiods initiated inflorescences even after 61 

days of observation. The extreme daytime temperatures of 

46<>c may have affected the rate of flowering, however 

floral initiation still occurred. High temperatures, 

around 300c, often replace the need for specific 

daylengths (5); this did not occur in this experiment, 

since none of the plants exposed to long days flowered. 

Poinsettia are short day plants with a critical daylength 

of 12 to 13 hours at specific temperatures. Growing the 

plants at 18®C in a 10.5 hour light period results in the 

maximum number and size of bracts. With higher 

temperatures, flowers develop faster but are paler in 

color due to the reduction in anthocyanin synthesis (33). 

Thus, more intense colors on Pedilanthus palmeri may be 

seen at lower temperatures. 
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The number of days to flowering for the 8 and 10 hour 

light period treatments showed no significant difference. 

Often qualitative photoperiodic plants can be influenced 

by the length of the light period. Dicentra spectabilis 

are long day plants with a critical daylength of 14 hours. 

Plants grown in daylengths greater than 14 hours flowered 

faster than those growing in 14 hour photoperiods (63). 

Pedllanthus palmerl may be a qualitative or a 

quantitative short day plant. The plants under the long 

day photoperiods may have flowered if the experiment was 

allowed to continue for several months. Another 

experiment should be conducted to determine if a critical 

dark period is needed for floral induction of this 

species. Since the plants naturally flower in the winter 

as the daylengths decrease, Pedilanthus palmeri is most 

likely a short day qualitative plant. 

Macromorphological changes preceded floral 

development in Pedilanthus palmerl. Small, thick yellow 

leaves with a pink margin near the terminal bud often 

appeared prior to the development of the floral 

inflorescences. No change in internode length accompanied 

the macromorphological changes. This is unlike the 

macromorphological symptoms of floral induction for many 

other plants. Usually the leaf arrangement changes and 

the internode length is reduced. The growth of axillary 
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buds that results from a reduction in apical dominance, 

which often accompanies floral induction (5, 62), was seen 

once the plants began to flower. 

The plants reverted back to vegetative growth 38 days 

after they had been removed from the inductive light 

periods. A drastic change in gene expression occurs once 

the transition from a vegetative to a floral meristem is 

completed and flowering will continue until the 

environment changes (62). 

The attractive pink-peach colored cyathia in the 

cymose inflorescence stopped being produced when removed 

from the appropriate photoperiod. Future experiments 

should determine if this plant will continue flowering 

after it has been removed from the required photoperiod 

when allowed to develop under specific daylengths for 

longer than two months. Thick sticky nectar is produced 

in the cyathia. Cleaning the leaves of the nectar is a 

time consuming process. Flowering might be considered 

detrimental if a low maintenance plant is preferred. The 

development of premature inflorescences can be prevented 

by maintaining the plants in photoperiods longer than 12 

hours. 

6. Post-production life study 

The thicker and paler green leaves resulting from the 

high light situation is consistent with the results of 



numerous studies. Ficus benlamina leaves were 33% thicker 

in high light grown plants than in shade grown plants 

(50). The lea£ area of the indoor plants was no larger 

than the greenhouse produced plants. Leaves tend to be 

thinner, larger in surface area and darker green when they 

develop in lower PAR. Larger, thinner leaves are the 

result of the spreading of palisade cells into a thinner 

layer in order to capture more radiant energy. The dark 

green color of the indoor leaves is due to an increase in 

light absorbing pigment in order for the plant to maximize 

the absorption of light (15, 37, 57). 

The open appearance of the indoor plants is 

consistent with previous findings. Plants grown under low 

light conditions tend to have longer internodes, branches 

held on a more horizontal plane, and fewer branches 

compared to high light grown plants (19). Naked stems 

often result when plants are moved from a high light 

production situation to a low light interior setting. 

Plants are not fixing enough carbon dioxide to supply the 

old foliage with energy. Old sun leaves senesce and new 

thinner, low light adapted leaves are formed (13). 

The open appearance of the indoor plants at the end 

of the experiment was not unattractive. The plants were 

still growing and producing thin, low light adapted 

leaves. The dark green foliage, particularly on the 



fluorescent grown plants, was quite attractive. Future 

experiments should include the acclimation o£ this plant 

under even lower light conditions than 88% light 

reduction. Possibly the leaves formed under a lower light 

production phase condition would have a lower LCP, so that 

fewer leaves would be dropped due to inadequate energy 

supply in the indoor environment. Conover and Poole (12) 

found that-increasing the indoor light level had a much 

greater effect on leaf retention than decreasing the 

acclimation period light level. 

Pedllanthus palmerl demonstrates great potential as 

an interior landscaping plant. Plants produced under 88% 

shade conditions were able to grow under indoor light 

levels as low as 10 Hmol-s-1-m~2- The indoor plants had a 

slightly leggy, open appearance but the overall quality 

was good. Plants growing under fluorescent lighting (30 

Hmol-s-1-m-a) showed greater leaf retention and superior 

maintenance compared to those growing under natural Indoor 

lighting. Thus Pedllanthus palmerl can grow in similar 

lighting conditions to those needed for popular 

interiorscape plants. Schefflera, parlor palm, dumbcane 

and weeping fig maintain their quality for one year at 26 

Uraol-s-i-m-2 (16). Pedllanthus palmer! has substantial 

promise for interior use in environments with supplemental 

lighting. 
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CONCLUSION 

The potential new interiorscape plant Pedilanthus 

palmer1 has been successfully evaluated for its response 

in several important horticultural tests. Before a plant 

can be entered into the commercial indoor plant market its 

optimal propagation technique, production light 

requirement, growth regulator response, floral initiation 

requirement and post-production life must be analyzed. 

Subterminal cuttings of Pedilanthus palmerl can be 

successfully rooted within five weeks with an optimal 

concentration of 4000 mg-liter~x K-IBA. It can 

successfully be produced in a greenhouse under 77% and 88% 

shade (180 )imol •s-1 -m-2 and 90 Jimol •s-1 -m-2, 

respectively). Plants grown for seven months under 77% 

and 88% shade had a similar height, node number, leaf 

length, leaf width and leaf thickness. The dimensions of 

all the growth parameters measured increased throughout 

the duration of the experiment except for leaf thickness 

which remained constant. 

All plants treated with the growth retardants Sumagic 

and Bonzi were dwarfed. Along with the height reduction, 

plants treated with the growth retardants had darker green 

foliage and (except for the 0.125 g ai per pot Bonzi 

treatment) wrinkled and distorted leaves. The recommended 
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rate of Bonzi is 0.125 g ai per pot which causes a 

reduction in height without a phytotoxic response. 

Concentrations lower than 0.0175 rog ai per pot Sumagic 

must be tested to determine optimum Sumagic dosages. 

BA, a synthetic cytokinin, induces branching in 

Pedilanthus palmer1• However, BA should be used in 

conjunction with pinching for optimum branching. An 

interaction between the 500 mg-liter-1 BA and pinching 

resulted in a significantly greater branch number than any 

other treatment with a 56% increase in branch number over 

the other pinched treatments and a 250% increase over the 

non-pinched 500 mg-liter-1 BA treatment. A repeated 

application every 60 days of the optimum branching 

treatment, 500 mg-liter-1 BA plus pinching, is advised. 

Pedilanthus palmer 1 requires a short day photoperiod 

to initiate floral development. Plants placed under the 8 -

and 10 hour light periods flowered within 55 days, but 

none of the plants under the 12, 14 or 16 hour 

photoperiods flowered. Within a month after the plants 

were returned to the normal daylength (greater than 12 

hours of light per day) all plants had reverted back to 

vegetative growth. 

The post-production life of Pedilanthus palmer1 was 

tested by moving plants that had been grown for eight 

months under 88% shade into an interior environment for 
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five months under two low light levels: fluorescent light 

at 30 Hmol-s-1 -m-2 and natural light at 10 Jimol-s-:L*m~a• 

The plants grown in the low light interior environment had 

thinner, darker leaves, longer internodes and branches 

further apart on the stem than the greenhouse grown 

plants. Plants grown under the fluorescent lights, which 

had three times more light energy than the natural light 

conditions, were fuller, larger and of better quality. 

Thus Pedilanthus palmer 1 can be maintained at 

30 )imol-s ^-m-2. 

A great need exists for new plants in the rapidly 

growing interior landscaping industry. More plant species 

are needed to expand the variety of color, form and ease 

of growth of indoor plants available for the consumer. 

Once new plants are discovered and collected they are 

evaluated for their potential as an interiorscape plant. 

Pedilanthus palmeri has proven to be an ideal new interior 

landscape plant. The propagation with the use of IBA and 

the greenhouse production under 77% and 88% shade is easy 

and rapid. The use of the growth regulators Bonzi and BA 

produce a compact, full, dark green, highly branched 

plant. The floral initiation under 10 or 12 hour light 

periods produces attractive, sticky, pink-peach colored, 

slipper shaped flowers in a cyme inflorescence. 

Pedilanthus palmer1 can survive and grow in the low light, 



low humidity and high temperature environment of the 

Indoors. 

Pedllanthus palmer 1 was collected In the tropics of 

Mexico. This plant Is an example of what lies In the 

unexplored, rapidly disappearing tropical forests of the 

world. The diverse gene pool that exists In these forests 

must be identified and conserved before these potentially 

useful plants disappear forever. Pedllanthus palmer 1 has 

proven to be an ideal new indoor plant, whose unique 

quality will add variety to the already limited 

interiorscape market. Numerous other plants lie waiting 

to be discovered. 
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