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Abstract

Introduction

According to the researches, plants behave differently under different light levels. Recent studies
have demonstrated that proper light adjustment is critical for bedding plants transplant
production. Transplant production under proper light and environmental conditions can
increase their quality compared to traditional greenhouse production conditions.

Materials and Methods

In order to compare the effects of different LED light intensities in a growth chamber (a
combination of white+ blue+ red LEDs equally in 60+5 and 120+5 pmol.m™.s™ levels) with
sunlight during winter and spring cultivation at 9.6%5 and 14+5 umol.m?.d" DLI, respectively, a
completely randomized design was established with 10 replications. Morphological and
physiological traits of Pelargonium (Pelargonium hortorum 'Maverik Star'), Solenostemon
(Solenostemon escutellariodes "Wizard Scarlet’) and Petunia (Petunia x hybrida 'Scarlet eye')
transplants were evaluated during the treatment period. Transplants were evaluated in terms of
morphological traits such as shoot fresh and dry weight, root fresh and dry weight, leaf area and
plant height and root height. To determine dry weight, shoots and roots were dried in a drying
oven at 72°C for 24 hours. Chlorophyll efficiency (Fv/Fm), anthocyanin and carotenoid contents
also were measured during the experiment.
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Results and Discussion

Eight weeks after seeding, leaf area, root length, shoot and root fresh and dry weight, leaf number,
leaf surface temperature, carotenoid and chlorophyll contents, and photosynthetic efficiency were
measured in transplants. Solenostemon and Geranium transplants were also evaluated for height,
internode length, stem diameter and leaf anthocyanin content. Results showed that leaf area, leaf
number, internode length, stem diameter, photosynthetic efficiency, shoot and root fresh and dry
weight in Geranium and Solenostemon and chlorophyll content and leaf number in Petunia at
60+5 umol.m™s”' were significantly higher than the other treatments. The leaf surface
temperature of transplants in both spring and winter cultivation treatments was higher than that
of LEDs. The results showed that there was a significant difference between LED treated plants
and sun light treatments. The LED treatments resulted in more compararison with the sun light
treatment.

Conclusion

Transplants grown under identical proportion of white, blue and red LEDs manifested
better morphological and physiological characteristics which led to better morphological
features. According to the results, use of alternative or complementary light for the
production of high-quality seedlings is beneficial. It is especially recommended in winter
cultivation for production of proper transplants of Geranium, Solenostemon and Petunia.
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Table 1. Comparison mean of geranium morphological traits under controlled conditions, winter and

spring cultivation
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60+5 pmol-m=2.s1 8316 11.3* 6.441* 6.940*° 5.682% 13.760° 3.413% 0.848% 0.456° .
12045 pmol-m=2.s? 5.611¢ 105® 4.207° 5.330" 5.707% 10.350° 2.888° 0.812* 0.431* 0.150%
9.6+5 umol-m=2.d* 6.524° 9.7° 4.046° 4.610° 5.305% 11.860% 2.241°¢ 0.455° 0.193° .
1445 pmol-m=2.d!  4.042¢ 8.1° 3.380° 1.760¢ 4.728° 12.740% 1.113% 0.272° 0.365° 0.072°
Means followed by the same letter within each column shows no significant differences among treatments at 0.05 level by LSD.
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Table 2. Comparison mean of geranium physiological traits under controlled conditions, winter and

spring cultivation

. Leaf temperature Chlorophyll Carotenoid Anthocyanin
Light treatment © (mg g™ fw) (mg g fw) (M/cm) Fv/Fm
60+5 pmol-m=2-s* 22.91° 0.612° 1.5972 0.010%x10°3° 0.8082
1205 pmol-m2-s? 22.83° 0.547° 1.6212 0.006x10%¢ 0.8162
9.6+5 pmol-m2.d* 26.002 0.8082 1.151° 0.011x1073® 0.754°
145 pmol-m—2-d* 25.952 0.033° 1.237° 0.038x10-% 0.782°

Means followed by the same letter within each column shows no significant differences among treatments at 0.05 level by LSD.

Table 3. Comparison mean of Solenostemon morphological traits under controlled conditions, winter

and spring cultivation
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Means followed by the same letter within each column shows no significant differences among treatments at 0.05 level by LSD.

Table 4. Comparison mean of Solenostemeon physiological traits under controlled conditions, winter and

spring cultivation

. Leaf temperature Chlorophyll Carotenoid Anthocyanin
Light treatment (cF)) (mg g’lpfvz) (mg g fw) (M/c¥n) Fv/Fm
60+5 pmol-m2.s1 20.75° 0.005° 1.535P 0.017x1073 0.809¢
12045 pmol-m=2.st 21.66° 0.003° 1.170° 0.016x10-% 0.804
9.6+5 pmol-m2.d* 28.662 0.008P 1.8445 0.013x10%0 0.7878
1445 ymol-m=2.d* 27.41°8 0.8042 2.299? 0.05x107%¢ 0.730°

Means followed by the same letter within each column shows no significant differences among treatments at 0.05 level by LSD.
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Table 5. Comparison mean of Petunia morphological traits under controlled conditions, winter and

spring cultivation

Light treatment Leafarea Leaf Root length Shqot fresh Shgot dry Rom_)t fresh Rqot dry
(cm?) number (cm) weight (g)  weight (g)  weight (g)  weight (g)
60£5 pmol-m=2.s1  2.7142 18.22 13.7602 0.427° 0.064° 0.038° 0.031°
12045 pmol-m=2-s* 1.394¢ 18.42 10.350° 0.499° 0.082° 0.064° 0.044°
9.6+5 umol-m=2.d 1.899° 19.42 11.860%® 0.8832 0.1012 0.293P 0.0602
1445 ymol-m2-d! 1.483° 12.6° 12.740%® 0.288° 0.039¢ 0.435% 0.020¢

Means followed by the same letter within each column shows no significant differences among treatments at 0.05 level by LSD.

Table 6. Comparison mean of Petunia physiological traits under controlled conditions, winter and spring

cultivations

Light treatment Leaf temperature (c)  Chlorophyll (mg g* fw) Carotenoid (mg g*fw)  Fv/Fm
60£5 pmol-m2.s? 19.75°¢ 0.3502 2.8852 0.706°
12045 pmol-m—2-s? 20.25°¢ 0.267" 2.395P 0.7612
9.6+5 pmol-m=2.d* 24.58° 0.249%¢ 1.979¢ 0.651°
1445 pmol-m2-d* 26.002 0.239° 1.024¢ 0.651°

Means followed by the same letter within each column shows no significant differences among treatments at 0.05 level by LSD.
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