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Chlorophyll a (pg/ml)=12.21 (A663) — 2.81 (A646)
Chlorophyll b (ug/ml) =20.13 (A646) — 5.03 (A663)
Total clorophyll= Chla + Chl b
Carotenoides (ng/ml)= 1000 (A470) - 3.27(chl. a) -
104(chl. b)/227
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Table 1- Analysis of variance for the effect of natural light and LED light quality on morphological indices of Solenostemon

transplant
Mean squares
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Sources of L1 Sy f | adlw Ay
variation Df Leaf Lea Internode Plant Stem Shoot Shoot d Root Root d
ea number length height diameter fresh ootary  cooch ootary
area weight weight weight weight
L'»jht 2 6.759™  185.200™ 517/380™ 30.954™ 2.961™ 4.985™ 0.0516™ 2.961™ 0.0116™
9
EUG;; 27 0.236 4.829 5.481 0.215 0.128 0.035 0.0006 0.089 0.0006
rror
Syt - 17.09 13.08 20.63 14.45 16.27 16.17 21.64 23.96 27.02
CV (%)
oy ) paw jd b xe **
**: Significant at 1% level.
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Table 2- Analysis of variance for the effect of natural light and LED light quality on physiological indices of Solenostemon
transplant
Mean squares
O puts 2alio &35l a4 yn JS Jud
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Sources of variation Df S g glod Total kA ,lS_ e
Leaf surface temperature chlorophyll Carotenoids Fv/Fm
Light - . . .
) 2 54.449 0.276 2.728 0.006
(%)
Error 27 1.120 0.008 0.167 0.001
(1) ' | | '
CV %
ol e . - 4.28 13.82 22.73 4.80
(©ly <o p2)
o pd O e 50 b Gxe F ao)d ) s (o ly jme P
**: Significant at 1% level, *: Significant at 5% level.
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Table 3- Mean comparison of the effect of natural light and LED light quality on morphological indices of Solenostemon
transplants

L B ) 85 ¥ 09 Sid ¥ 09 09
Sopoles g SRS LSl C 7 ek sl oY Suid
i = ol / o,Lwd L -
Light S, Leaf Leaf Internode § Stem 4
treatment number Plant i Shoot Shoot dry Root )
area length height | Crameter fresh weiaht fresh  Root dry
(cm?) (mm) 9 (mm) weight g weight iah
(cm) (@) welght
(9) (9) (9)
Blue+Red
oo 2920  21.00° 11.18° 3.07° 2,522 1.38 0.172 1,652 0.11¢
(08¢ )
White
(i) 3.632 17.00° 18.622 5.042 2.522 1.742 0.162 1.472 0.122
Control
s 1.99¢ 12.40° 4.24¢ 1.53¢ 1.58b 0.37¢ 0.04° 0.63° 0.05°
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The values in each column followed by the same letters are not significantly differentns (P<0.05) based on LSD test.
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Table 4- Mean comparison of the effect of natural light and LED light quality on physiological indices of Solenostemon
transplants

S5 e S g slod JS Jsdy i SFE S g g 5 iles ol
Light treatment | eaf Surface temperature ~ Total chlorophyll ~ Carotenoids Fu/Fm
(C) (mg g™ fw) (mg g™ fw)
Blue+Red
o 23.33¢ 0.49b 1.26¢ 0.78°
(joR+)
White
. 23.41° 0.752 1.85° 0.832
(4i0)
Control
. 27.412 0.802 2.302 0.79°
(als)
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The values in each column followed by the same letters are not significantly differentns (P<0.05) based on LSD test..
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Table 5- Analysis of variance for the effect of natural light and LED light quality on morphological indices of Petunia
transplant

Mean squares

SleSglie @2 T Sl ) WS (39 SuS (59
Sources of &3 ~ S alass Blw 5 39 . iy ¥ 0439
iati Sy Al Ay
variation Df : Leaf Shoot fresh Root fresh -
Leaf area number weight Shoot dry weight Root dry
mean weight weight
Light
( i) 2 0.692" 10.133™ 0.163™ 0.0004" 0.001" 0.00037™
J
Error
() 27 0.144 13.229 0.010 0.0001 0.006 0.00003
CV %
o v - 24.69 26.87 28.45 27.25 19.09 26.15
(et . p2)

o3 O o p3 5 xS U8 a5 B e 1 b xe o3 Y paw yd Iy dae
**: Significant at 1% level, *: Significant at 5% level. ns: no significant effect at 5% level.
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Table 6- Analysis of variance for the effect of natural light and LED light quality on physiological indices of Petunia

transplant
i sl 4 Mean squares
) 5 W MHECSY = ) R . _ R R R
Source??v?riation g )Df " o gled S ey, 95,8 St s il
Leaf surface temperature Total chlorophyll Carotenoids Fv/Fm
Light
( i) 2 32.610™ 0.472™ 10.989™ 0.012m
J
Error 27 1.00 0.002 0.207 0.011
(1) | | | '
CV %
ol . - 4.18 4.37 20.89 15.46
(e <o p2)
o> B o )3 Y me 1 08B o )3 ) s )3 Iy re FF
**: significant at 1% level, ns: no significant effect at 5% level.
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Table 7- Mean comparison of the effect of natural light and LED light quality on morphological indices of Petunia
transplants

;s S g ibe aBlw 5 339 Wy ) Sl (39
Sog sl . -
. Leaf area average Shoot fresh weight Root dry weight
Light treatment (cm?) @ @
Blue+Red
L. 1.24P 0.28° 0.02°
(353+)
White
. 1.742 0.518 0.032
(4i)
Control X o b
(L) 1.64 0.29 0.02

3L e LSD (9051 ) eslial b (P<O.05) I sime M cll> gt b 53 S jiiie gy b by uSobeo
The values in each column followed by the same letters are not significantly differentns (P<0.05) based on LSD test.

ol L5 (55092308 (SBLaSLS 2 311 5 L 195 CukS 1 (nSilee dumalhs A Jgan
Table 8- Mean comparison of the effect of natural light and LED light quality on physiological indices of Petunia transplants

S99 o JS Jedg s Mg )l Sy daw glod
Light treatment  Total chlorophyll  Carotenoids | eaf surface temperature
(mg g™ fw) (mg g fw) (°C)
Blue+Red
T 1.06° 3.12% 22,91
(3o5+ )
White
. 1.06° 2.37° 22.83°
(ta8es)
Control
1.442 1.05° 26.00?
Al

A8l oo LSD 09»)'1 Sloslazwl b (P<0.05) jlo sxe BMB] (gl)ly ygiw s 5> S e B9y b b, SSlio

The values in each column followed by the same letters are not significantly differentns (P<0.05) based on LSD test..
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Introduction: The light is not only a photosynthesis energy source but also is a plant growth and
development stimulation from germination to flower initiation process. The light quality plays an important role
in all steps of growth process particularly in photosynthesis and morphological properties of plant species.
Studies have reported that, LEDs present the maximum PAR efficiency among artificial lighting systems. LED
lamps contribute to energy saving by 75 and 30 percent as compared to incandescent light bulbs and fluorescent
lamps, respectively. LEDs emit blue, red, orange, yellow, green, red, and infrared light and can be used as a
hybrid spectrum. For these reasons, an experiment was conducted to investigate the effect of quality of LED
light on morphological and physiological characteristics of Solenostemon and petunia.

Materials and Methods: Research experiments were conducted on Solenostemon escutellariodes ‘Wizard
Scarlet’ and Petunia x hybrida ‘Scarlet Eye’ in a completely randomized design with three treatments of
different light quality and 10 replications. The seeds were planted in 105-cell seedling trays and in a mixture of
70% peat moss and 30% perlite. Seedlings were grown in natural greenhouse (control) and LED (50% blue +
50% red and 100% white light). The light intensity was 60 = 5 pmol.m2.s™ for LEDs and the daily greenhouse
cavity was 5 = 14 umol.m2.d". Since the main goal of the study was to compare the effect of LED light quality
with sunlight in conventional greenhouse conditions. The LED treatments were applied from the germination
until seedling production stage in a growth chamber with the light/dark regime of 18/6 hours, 23+1°C
temperature, and 50+5% relative humidity. While, their tray in the greenhouse with 55+5 mol.m?2.d* DLI,
21+5°C average daily temperature and 50+£5% relative humidity (Data logger 8808 temp. + RH) were regarded
as the control treatment. After eight weeks, the morphological and physiological traits were recorded. Finally,
the data were statistically analyzed with SAS (9.4) software package, and the means were compared by LSD test
atp <0.05 level.

Results and Discussion: At the end of study, some morphological and physiological traits were evaluated.
The results showed that the leaf area average (3.63 ¢cm?), height (5.04 cm), internode length (18.62 mm), stem
diameter (2.52 mm), shoot fresh weight (1.74 g) and chlorophyll fluorescence (0.83) of Solenostemon seedlings
in 100% white light were more than 50% blue + 50% light green and greenhouse light. Also, the highest leaf
area temperature (27.4 ° C), total chlorophyll (0.8 mg g fw) and carotenoids (2.229 mg g* fw) were related to
control treatment and the highest number of leaves (21), shoot dry weight (0.165 g), fresh (1.65 g) and root dry
weight (0.114 g) were observed in 50% blue + 50% red light composition. According to the results of petunia,
white LED light increased leaf area (1.74 cm?), shoot fresh weight (0.51 g) and root dry weight (0.03 g). The leaf
surface temperature (26 °C) and total chlorophyll content (1.44 mg g* fw) in the control group were higher than
the other treatments, and the carotenoids content (3.12 mg g* fw) was obtained in 50% red + 50% blue LED.
The leaf surface temperature and total chlorophyll content in greenhouse light were higher than other treatments
and the highest carotenoids (3.119 mg / g) were obtained from 50% red + 50% blue LED.

Conclusion: Light quality has a great impact on the growth and development of plants and is a powerful tool
for controlling various processes. The results showed that different light sources with different qualities had
different effects on different plant species and that LEDs could replace natural light in growing chambers and in
areas where light was insufficient. Due to the increased quality and reduced transplant losses in the transplant

phase and their low utilization, they are justified in terms of production costs. It should be noted that in addition
to light; temperature, humidity and other environmental factors are also effective in transplant production. Based
on the measured indices in Solenostemon, it can be concluded that the red + blue LED light transplanting stage is
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superior to other treatments .In petunia, white LED treatment caused the highest shoot and fresh and dry weights
of roots and leaves respectively. Like Solenostemon, the highest chlorophyll and leaf surface temperatures were

related to the control treatment and was superior to the petunia transplant in terms of the sum of measured
indices of white light treatment.

Keywords: Leaf chlorophyll fluorescence, Light quality, Morphology, Transplant



