The effect of supplementary light quality on the morphological and
photosynthetic characteristics of strawberry plants, cv. Camarosa in
autumn/winter short day conditions

Abstract

Insufficient luminous flux, coupled with reduced daylight duration during the autumn and winter seasons, along with inter-
plant shading in certain cultivation setups, represents a constraint for off-season strawberry greenhouse production. The present
study aimed to investigate the impact of supplementary light quality on morphological and photosynthetic traits of strawberry
plants, cv. Camarosa, under greenhouse conditions. The experiment was designed as a completely randomized design and the plants
were subjected to supplementary treatments with sunlight. Results demonstrated that plants exposed to 100% blue light and 50%
red + 50% blue light had the highest growth indices, whereas the control plants and those exposed to 100%jred light had the lowest
growth indices. The highest amount of total chlorophyll, chlorophyll a, chlorophyll b and carotenoidhwere observed in
supplementary exposure of 100% blue and 50% red + 50% blue, while the lowest concentratiofief chlorophyll was,observed in the
control and 100% red light. The highest rate of photosynthesis was observed in plants with 100% blue light and 50% red + 50%
blue light, while the control plants showed the lowest rate. Therefore, theresults provide evidence that supplementaky exposure
using LEDs can activate the metabolic pathways related to the production of photosynthetic;pigments, while improving stomatal
exchanges and increasing the rate of photosynthesis, it improves the relative growthiand morpholo&haracteristics of Camarosa
cultivar of strawberry plants.

Keywords: strawberry, stomatal conductivity, LED light,number of flowers;fruit weight.
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The effect of supplementary light quality on the morphological and
photosynthetic characteristics of strawberry plants, cv. Camarosa in
autumn/winter short day conditions

Extended Abstract
Introduction

Strawberry (Fragaria x ananassa Duch.) is a valuable product and one of the most consumed fruits in the
world, which, due to its taste and nutritional value, increased demand for its production and consumption,
has become one of the goals of improving food compositions. Following the expansien of off-season
strawberry production in the last 20 years, its production methods in the greénhouse havedbeen developed.
The use of controlled environments gives strawberry growers the opportunity:to produce fruit throughout
the year and especially in the off-season. All strawberry cultivars need long day length and aptimal light
intensity for optimal growth and flowering. In strawberry production greenhous%&hen there is not enough
light or the day length is short, it is necessary to use supplementary lightdue to the'need forStrong vegetative
growth to produce flowers and fruits. Light and its characteristicspincluding intensity,\quality and duration
of light radiation, play an important role in regulating growth, andjdevelopment, flowering and
photomorphogenesis in strawberry species; sl hellight parameter, as the main_source of energy for
photosynthesis, creates signals in the processes of gene/expression, physiology, morphology and
metabolism, and the response of plants to light is‘characterized by the function of photoreceptors. Camarosa
strawberry is a short-day plant whose vegetative growl?»ﬁeinf uenced by day length and temperature.
Considering that the knowledge of the effect ofglight‘on the control of plant growth and development,
physiological reactions and production seems necessary, the present study was conducted with the aim of
evaluating the effect of the quality of supplementary light on the morphological and photosynthetic
reactions of Camarosa strawberry plantiunder@reenhouse conditions.

Material and methods

This research was carriedieutyin the autumn and winter in the research greenhouses of the Department of
Horticultural Sciences, Bu-Ali Sipa University. Camarosa variety strawberry plants were transferred to the
greenhouse, they were cultivated in hydroponic beds with a mixture of cocopeat and perlite in the ratio of
70:30. Strawberry'plants were fed with Hoagland nutrient solution once every three days. At the time of
the experiment, the average day temperature of the greenhouse was 25 °C and the night temperature of the
greénhouse was 15 °C. Also, the relative humidity was 70% and the period of natural lighting was 11
hours/13 hours (day/night). The experiment was conducted as a completely randomized design with six
treatments and three replications. Plants under exposure treatments include: 1- 100% red light (with a
wavelength'of 660 nm), 2- 100% blue light (with a wavelength of 440 nm), 3- Red light 83% + blue light
17%, 4- Red light 67% + blue light 33%, 5- red light 50% + blue light 50% and 6- control (no supplementary
exposure). Lighting using light emitting diodes (LED) and additionally with sunlight (800 to 1000
micromol/m?/s) during the day for 14 hours from 5 a.m to 7 p.m and it was applied with an intensity of
about 250 micromoles/m?/s. After about one month of exposure, some morphological characteristics as well
as photosynthetic parameters of strawberry plants were evaluated.

Results and discussion



The exposure treatments were effective on the morphological traits of strawberry plants, including petiole
length, leaf area, number of flowers, length of flower petiole, number of runners, length of runner and crown
diameter and number of leaves. The highest number of leaves, petiole length, leaf surface, number of
flowers, number of runners and crown diameter without significant difference were observed in plants with
blue 100% and red 50% + blue 50% supplementary exposure, respectively. Among the supplementary
exposure treatments, the 100% red light treatment had the least effect on the investigated growth traits,
which was not significantly different from the control treatment (no exposure) except for runner length.
Supplemental exposure treatment had a significant effect on the concentration of chlorophyll a, b, total and
total carotenoids. The highest increase was observed in 100% blue exposure treatment, followed by 50%
blue light treatment and 50% red light treatment, which caused a significant i se in these traits
compared to the control treatment. No significant difference in the amount of photos igments was

treatment, this difference was not significant. The highest ra
sub-stomatal co, and water consumption efficiency were obser

Ly

The results provide evidence that supplementary ex
related to the production of photosynthetic pigm
the rate of photosynthesis, it improves elative
cultivar of strawberry plants.

Conclusion

EDs can activate the metabolic pathways
proving stomatal exchanges and increasing
h and morphological characteristics of Camarosa
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