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Figure 1- The schedule to modifying the ratios of blue and red lights during seedling stage for 28 days, C:
Control treatment.
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Figure 2- Red (625 nm) and blue (476 nm) LED lamps were installed on different plexiglass plates to obtain the
required blue: red ratios (a-e). Growth chambers used for LEDs (f), fluorescent and HPS lamps(g), and
ventilation system was connected to a temperature control thermostat to remove excess temperature and
humidity from chambers(h).
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Figure 3- Spectral distribution of light treatments used during seedling growth. The light intensity in each
of the light treatments was equal to 140 pmol m=2s~1,
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Table 1- Variance analysis of lighting treatment effect during seedling stage on the vegetative traits of
Petuniax hybrida.
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*and ™ represent significant difference at P<0.05 and P<0.01, respectively. LT=Light treatment.
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Table 1- continued.
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*and ™ represent significant difference at p<0.05 and p<0.01, respectively. LT=Light treatment.
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Table 2- Variance analysis of lighting treatment effect during seedling stage on the vegetative and
reproductive traits of mature Petuniax hybrida.
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Figure 4- The effect of different lighting treatments during seedling growth on the health index and
sturdiness quotient of Petunia xhybrida seedlings. LT: Lighting treatment. C: Control treatment. Columns
with the same letter are not signifivantly different using Tukey test (P<0.05). Error bars represent the
standard error of the means.
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Figure 5- The effect of lighting treatments on the Chl a, Chl b, total Chl, and Car contents of the seedlings at the end of 28" day of growth. LT: Lighting
treatment, C: Control treatment. Columns with the same letter are not signifivantly different using Tukey test (P<0.05). Error bars represent the standard

error of the means.
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Figure 7- The effect of different lighting treatment during seedling growth on energy
use efficiency (mg kwh?). LT: Lighting treatment, C: Control treatment.
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Figure 6- The amount of electricity that the lamps consumed in each

lighting treatment to generate the same level of light intensity (140u

mol m~2s~1) during the seedling stage. LT: Lighting treatment. C:
Control treatment.
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Table 4- the mean comparison of lighting treatment effect during seedling stage on some of the vegetative
and reproductive traits of the mature Petuniax hybrida.
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Figure 8- Different light treatments were applied to seedlings for 28 days, resulting in different appearances of
mature plants. The mature plants were all grown under the same environmental conditions for 60 days.

Y’

W) oblet g S


http://dx.doi.org/10.61186/flowerjournal.7.2.213
http://flowerjournal.ir/article-1-233-en.html

[ Downloaded from flowerjournal.ir on 2026-07-12 ]

[ DOI: 10.61186/flowerjournal.7.2.213 ]

YWA-YAY (Y (V80 Y)) o 0alS 5 IS

53 a8, G o8 slasles 5l 23 laiile Jsb w5 ol Sl Sk ady n esSae ast daly Sl 4 IS
GeS 5l o gbaale Job ad) 5l Sl s S i 1) Wb OlalS Jol ble Job aiy oS clis diy oy b
boakaly 5o oiy saiasl 5l ol slats mls @ e b5 )b OalS bl Jsb w5 G S5 ad
b s sl 4 S s slacib 51 pa G (S8 o5ty b adle Jib asy  oos slacib b e
Fukuda et al., 2011; Islam et al., 2012; Jeong et al., 2014; Park & ) sls oLS Ly las 55 slacad plu s> ple
R g 4Bl s e S Y 58 5 T L A AL OWLS sl ol el = (Runkle, 2017
4 e Ll e a8 Gl s b ose B 5 Sl ke Gl e LS, oY e Sl |y ol sl Jsb as,
3 Eresp A P 5P e 4 L QLS Lo Jib Ll 2 g s b5 AL e Ll s Bl Jb
s Sl 55 Sl Aol 0o g8 o e 2 s b e B 15 5 S oS 5 S w55 ) 5 e
A3 5 G s b a5 o slhie Rl LS sl sy sl 2! s (Holalu et al., 2017) ol 5 baadle Job Al
g 5 2l s M 4 &b Ll (Kurepin et al, 2008) LL il Bl Sl Job Ad; s e 1503 g Sl S
Dogn 3 Slas 5 M5 alS amiins 5 baps S S b Go b 5 Ll e 5 s b 08 L5 L alie 53 ol g S
.(Kurepin et al., 2006; Lau & Deng, 2010; OuYang et al., 2015) aal acils a3le Job s, 5 oelijlssl il cd e
o wle ol e g cilie glacib slawe o 5 oslite glac i o Sow Ble Slg b Li, by
dglie 53 555 jo 8150 3 550 3l VL Gl Sls e JLEE Y 5w STols Ol fa s ool s Lals Lo se 5
oY 5 o O elis o8 SalS sl Jsb as csl g yerma ;3 4 s ol o5 G S e Lol 5 g iyl Y 55 L

(8 Jgdr 5 Y K8) wil miy (Wsg e S A, ok 5L
5l GLog shsn s b G5 el Sk i3S 2 dae S sy et Gl tas i b e b (slasalis
Runkle & Heins, 2001; Gautam et al., 2015; Andres & ) ol j5e o5 5 Jol gladdle o gdd; aaily 5 508
Slaasls Wi, 5 6,8 IS8 gl le Olgsas Wlg o ol ool Gl wi; oSS >0 &S (6,5 Ll 5 (Koskela, 2022
Kaczperski etal., ) tiles S pdhel gl alsr (S o ol 5555 oS 5 ZukS S0 1 sl cpl s 5 48 Joe 03
5 laes S Ll 2Ll el 1,5 .(1991; Warner, 2010; Haliapas et al., 2008; Drummond et al., 2015
ol 3508 e 56 BBXS 5 HYS 5 PIF dhesl a5y lacaS 5 cdlad pr cciliie (8 Jail i oo aps Sgng S
L oaeST 5 oS gt sladsga s 5a Jlinl 5 cotlo 7 Llenl CJle sdias 2alS 05 Ol T 3y s s SlaeS S

Simons et al., 2007; Jing & Lin, ) 1,108 30 L) €l cls Som 5 gib opl 5l das e udd diS e J S

Decreased Apical Dominance (DAD) -y B-Box Containing Proteins -\

YY

wi=it) oot g I


http://dx.doi.org/10.61186/flowerjournal.7.2.213
http://flowerjournal.ir/article-1-233-en.html

[ Downloaded from flowerjournal.ir on 2026-07-12 ]

[ DOI: 10.61186/flowerjournal.7.2.213 ]

YWA-YAY (Y (V80 Y)) o 0alS 5 IS

s 5 5t o ol bl lgml Sl (S e 0E Cis W w0 1) sl sleail

16 -
3 E
2T 12 o
‘} = ... o Y
ys T L.
S5 89 $
3 0 T
L@ N
v £ 4
~ 1 y = 14.433-0.539x
R2=10.88
0 T T T 1
0 5 10 15 20

(e Bl ol e Ik
Main stem length (cm)

2 ol Ble Job s, S48 cal ot ) (BB 53 Do 55 B (25 sla Bl 5 ol Ble Jsb a3 o s il -4 S8
ol 0l 03l J‘QL«J R2 QJ}J‘\Q()M;J 6‘,3&:.:3;:..1)& ol eé‘,gJ‘A‘;'au./.O ch..v
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significant linear. The coefficient of determination for the regression is shown as R?.
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Abstract

Due to the effect of some wavelengths of light such as blue and red on the structure and activity of
different plant pigments, in recent years, different ways of using LED lamps in plant breeding
environments and in order to Improve plant growth have been studied. In this study, we aim to investigate
how gradual changes in spectral distribution compared to constant spectral distribution, fluorescent light,
and high-pressure sodium lights affect the vegetative growth traits of petunia seedlings, energy use
efficiency during the seedling growth and the change in the reproductive behavior of mature plants.
Petunia seedlings were affected by different spectral distributions for 28 days. In some light treatments. In
some light treatments (85%red: 15%blue, 70%red: 30%blue, and 55%red: 45%blue) while in others, the
percentages of blue and red lights changed gradually according to the schedule which included a gradual
increase in the amount of red light or a gradual decrease in the amount of red light. Also, the effect of
fluorescent lamps (control) and high-pressure sodium was studied. At the end of the seedling stage,
samples of the lighting treatments were transferred to a greenhouse with completely identical
environmental conditions to determine the effect of different spectral distributions during the seedling
stage on the vegetative and reproductive growth of mature plants. The results showed the improvement of
the studied growth traits under the gradual changes of spectral distribution during the seedling stage. The
dry weights of shoot and root, leaf area, number of leaves, contents of chlorophyll and carotenoid
pigments, and energy use efficiency were significantly higher under the lighting treatment which was
initially monochromatic blue light, and then the amount of red light was gradually increased. Also, it was
observed that the vegetative growth and flowering of mature plants were affected by the spectral
distribution used during the seedling stage. Mature plants whose seedlings were under the influence of
monochromatic blue light at the beginning of their growth and the amount of blue light was gradually
reduced, had a higher fresh and dry weight of shoot and root, root volume, number, and length of lateral
branches. Compared to other plants, they were plants. It was also observed that although changes in the
spectral composition of light during seedling growth had a significant effect on the flowering time of
mature plants, there was not a significant difference between some light treatments (constant ratio of 45%
blue: 55% red, high-pressure sodium lamp light and a gradual increase in the amount of red light).
Modifying the spectral combinations during the seedling stage influenced their vegetative traits of them.
Additionally, lighting treatments during the seedling stage affected the vegetative traits of mature plants.
Further, the gradual changes in the blue and red-light proportion in spectral distribution significantly
affected the energy use efficiency, which affects the reasonable economic achievements in plant
production. Lighting systems could be applied to plant production differently in the future, according to
the results of this study.

Keywords: Energy use efficiency, Flowering, Lighting system, Photomorphogenesis.
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