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whiskers (Orthosiphon stamineus).

Abstract

Plant response to photoselective plastic films with varying spectral distribution properties was tested using three sub-tropical perennials:
golden shrimp plant (Pachystachys lutea), Persian shield (Strobilanthes dyerianus), and cat whiskers (Orthosiphon stamineus). Films
were designated YXE-10 [far-red (FR) light-absorbing film] and SXE-4 [red (R) light absorbing film]. Light transmitted through YXE-
10 films reduced plant height (stem length) of golden shrimp plant and cat whiskers by 10 and 20%, respectively. Light transmitted
through SXE-4 films increased plant height by 9% for golden shrimp plant but did not significantly increase stem length of Persian
shield and cat whiskers species. Chlorophyll, leaf area, and mean days to flower generally were not affected by photoselective films,
with the exception that cat whisker plants grown under YXE-10 films had reduced leaf area when compared to plants grown under
SXE-4 or control films. As compared to the control film, light transmitted through YXE-10 films reduced leaf dry weight by 22-31%
and stem dry weight by 19-28%, depending on the plant species. Root dry weight was not affected by spectral films.
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Species used in this study: golden shrimp plant (Pachystachys lutea Nees.), Persian shield (Strobilanthes dyerianus M.T. Mast.), cat

Significance to the Nursery Industry

Photoselective greenhouse films offer a non-chemical al-
ternative to regulate plant growth. Commercial availability
and utilization of photoselective films can. potentially reduce
costs for growth regulating chemicals, reduce employee
health risks, and reduce chemical exposure to non-target eco-
systems. Although photoselective films effectively alter plant
growth, concerns exist relating to their spectral stability, re-
duction of light transmission, and variable effects across many
species. In this study, experimental films that absorb red (R)
wavelengths (stimulate elongation) or far-red (FR) wave-
lengths (reduce elongation) were used to regulate height of
several sub-tropical perennial species including golden
shrimp plant, Persian shield, and cat whiskers. Far-red light
absorbing films produced compact plants with as high as a
20% height reduction (cat whiskers). Red light absorbing
films increased height of golden shrimp plant by 9% but did
not significantly increase plant height of Persian shield or
cat whiskers. These results indicate that photoselective green-
house films can effectively regulate plant growth of several
perennial species.

[
Introduction

Chemical growth regulators are commonly used in the
horticulture industry to reduce plant height, obtain more con-
sistent plant size, and facilitate shipping (6). However, due
to perceived risks to humans and the environment, the use of
some chemical growth regulators has been severely restricted
for landscape and foliage plant use and completely banned
for use on food crops. Restricted use of growth regulating
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chemicals on landscape and foliage crops has increased the
need for non-chemical alternatives to regulate growth of
greenhouse crops. As an alternative to using chemicals, light
quality in the greenhouse can be manipulated by using
photoselective greenhouse covers to control height of green-
house crops non-chemically. Mitsui Chemicals, Inc. of Ja-
pan has produced experimental photoselective films using
pigments that absorb red (R) or far-red (FR) wavelengths
from the natural spectrum. Red light-intercepting films were
designed to lower R:FR ratios (elongation stimulating-tall
type), and FR light absorbing films were designed to increase
R:FR ratios (elongation reducing-dwarf type). Longer stems
produced under R light absorbing films may prove benefi-
cial to the cut flower industry while shorter stems produced
under FR light absorbing films may be advantageous to the

bedding plant industry. g

Red and FR light-absorbing photoselective films have been
shown to manipulate growth in a variety of vegetable and
omamental plant species (8). The response depends on the
species and the cultivar (8). The potential commercial appli-
cations of photoselective films have driven several interna-
tional plastic manufacturers to develop plastics with various
spectral properties‘fS, 7, 10). However, the effects of
photoselective films on sub-tropical, perennial plants grown
in Central-South Florida (USDA hardiness zone 9b, AHS
heat zone 9) have not been investigated. The objective of
this work was to determine the effects of photoselective green-
house films on plant growth of three sub-tropical perennials:
golden shrimp plant (Pachystachys lutea Nees.), Persian
shield (Strobilanthes dyerianus M. T. Mast.), and cat whis-
kers (Orthosiphon stamineus).

Materials and Methods

Uniform plugs of golden shrimp plant, persian shield, and
cat whiskers (approximately 5, 7, and 13 c¢cm (2.0, 2.8, and
5.1 in) tall, respectively) (Robrick Nursery, Hawthorne, FL)
were planted into 3.8 liter (1 gal) pots filled with a soilless
medium (Fafard Mix #2, Fafard, Inc., Apopka, FL). Plants
were transferred to chambers (90 x 60 x 104 cm) (36 x 24 x
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