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Abstract: This study explores how green chili (Capsicum frutescens) plant growth is affected by blue and red light spectra,
focused on important factors including hypocotyl height, total leaf area, stem diameter and stem strength under controlled
environment. According to our research, there considerably improves hypocotyl height and total leaf area, which suggests
improved leaf expansion and stem elongation under red light. On the other hand blue light promotes stronger stems in green
chili plants. These findings suggested that the most successful method for maximizing green chili growth may use both the

blue and red light spectra.

Keywords - Green Chili, LED Light, Growth, Total Leaf Area, Photosynthesis

I. INTRODUCTION

Horticulture lighting is the application of light that is
artificial, such as LEDs to stimulate growth of plants
in controlled conditions. These systems provide
specific light spectrums, intensities needed by
different plants for healthy growth and adequate
yields. Light quality, intensity, and photoperiod are
the three most fundamental factors influencing plant
growth. These three factors have an impact on a
plant's morphology [1], growth rate[2], and primary
and secondary metabolite content[3].

So light is not only an essential source of energy for
photosynthesis, but it is also an important factor
affecting plant growth and development[4]. Blue light
and red light are well recognized to be more effective
than other wavelengths of light in the photosynthetic
process[5].Red light having more quantum efficiency,
but blue light limits plant photosynthetic rate by
affecting its photosynthetic system [6][7].

Several studies have found that blue light influences
plant growth and morphology, such as the prevention
of large stem growth [8]. Red light improves the
elongation of tomato petioles and stems, unwinding
the plant structure [9]. In short light is a major factor
in how plant morphology is influenced.

Green chili is one of the most common crops. But
research on horticulture lighting for green chili has
been less than other crops.This study evaluated the
impact of green chili development and growth to
various light treatments. It also showed the effects of
hypocotyl height, stem diameter and total leaf area
under different lighting condition. These results may
provide suggestions to crop growers who are
attempting to grow green chili on horticulture system.

I1. MATERIALS AND METHODS

a. Plants Material and Growing Conditions

The experiment took place in Zirabo, Ashulia, Dhaka
(23°55'10.5"N, 90°18'44.6"E). There are two boxes
and the volume of each box is 60cm*20cm* 60cm.
The experiment was conducted in the presence of
blue and red lights, with each box containing four
seedlings . The average temperature and relative
humidity in each box were 25°C and 50%,
respectively.

b. Experimental Plan and led lighting system
Seedlings of the Green Chili (Capsicum frutescens)
were grown from seeds in a tub in the presence of
blue light and red light. Seedlings were transplanted
to 8 different tubs after germination. Four tubs were
in blue light, and the other tubs were in red light.
Tubs in a box were rotated out at regular intervals.
These tubs received 14 hours of continuous light each
day. Every few days, the seedlings' height, diameter,
and total leaf area were measured. Although previous
research had suggested the impact of various wave
lengths on plant development, the spectrum impact of
light on plant development was first documented
roughly a century ago[10]. Despite this early
research, the processes governing these responses are
still not fully understood.

Furthermore, the interaction and nature of
interdependence  between  some  types  of
photoreceptors are not fully known[11]. The chemical
reactions of photosynthetic pigments, including as
chlorophylls and carotenoids, are primarily connected
to light capture and energy transfer during
photosynthesis. Chlorophylls are most sensitive in the
blue and red areas, which are around 350-480 nm and
600-700 nm, respectively. Carotenoids, such as
xanthophylls and carotenes, absorb primarily blue
light and are also known as chlorophyll auxiliary
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photoreceptorsFigure 1. That’s why 450nm and
635nm were used. This are shown in Figure
2&Figure 3.

F'S

Chlorophyll b

Chlorophyll a

Absorbance

t t
500 600
Wavelength [nm]

Figure 1:Chlorophyll a & chlorophyll b absorption spectra in
the visible light range [12]
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Figure 4:Some example of a photograph captured of each pot
I11. RESULT & DISCUSSION
a. Plant Vegetable Growth

The analysis of data presented Table 1&Table
2indicates the growth of green chili under different
conditions. In the results obtained in the present, it
can be noted that the different types of light had a
significant effect on the diameter of stem, length of
the hypocotyl and the total leaf area.
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Figure 3:Spectrum of Red Light
c. Data Measurement

Every four days, all of the plants in each pot were
measured. No measurements were done earlier as the
germinated plants were too little for the single pot.
The measured parameters were the average height of
plants for single box, average diameter of hypocotyl
for a single box and leaves area. A digital caliper
(Tolsen 35053) was used to calculate the height, and
the experiment's value reference was the arithmetic
average of each plant in the same box. Using ImageJ
software, leaves area was calculated by performing
photo analysis on pot pictures obtained from a
vertical view point. To determine the Leaf Area Index
(LAI), the resulting leaf area was used . The ratio of a
plant's leaf area to its soil area is known as the leaf
area index [13].

Total

Davs Hypocotyl Stem Leaf

Y Length(mm)  Diameter(mm) Area

(cm?)
0 s 0 Bl " 7 30.16 0.8025 0.9842
Wavelengt(om) 11 31.43 0.87 1.0887
Figure 2:Spectrum of Blue Light 15 31.785 0.9025 1.6335
19 33.245 0.93 2.7402
absolute spectrum 23 34.52 0.965 3.2187

27 35.285 0.975 3.437

31 35.8075 1.0175 4.232

35 36.6875 1.0875 5.087
39 36.6925 1.1775 5.6767
o 0 s o 0 0 43 37.7325 1.2425 6.2985
Wavelength(nm) a7 38.195 1.3625 6.382

Table 1: Morphological parameters of Green chili under blue

light.

Total

Days Hypocotyl . Stem Leaf

Length(mm)  Diameter(mm) Area

(cm?)
7 30.16 0.74 1.10125
11 32.445 0.795 1.11175
15 33.04 0.845 1.7239
19 36.05 0.875 3.30925
23 37.61 0.98 4.70525
27 38.285 1.0575 7.4375
31 40.0175 1.2 14.0427
35 40.9375 1.275 14.5962
39 41.3375 1.4475 19.442
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43 41.55 1.505 20.2535
47 41.955 1.69 31.0567
Table 2: Morphological parameters of Green chili under red
light
b. Discussion
We are all know that light is an important
environmental  element  for plant  growth,

development, and photosynthesis. The intensity&the
quantity of light can act like aimportant component
during plant growth and have a direct impact on plant
morphology. Some research has shown that
photoreceptors in seedlings can respond by detecting
the surrounding light environment [14][15]. The
separate effects of blue and red light play a role in
regulating photosynthesis and plant growth [16]. In
our study, there were significant changes in the
morphology and growth status of green chili under
different LED lighting conditions. We observed that
compared with Blue light, the development of green
chili was accelerated by red light treatment. After 47
days, the average height of hypocotyl, diameter, total
leaf area of green chili has increased by 8.035
mm,0.6125 mm and 5.88825 cm? respectively under
the blue light. On the other hand the average height of
hypocotyl, diameter, total leaf area of green chili has
increased by 11.6793 mm, 0.925 mm, 29.95425 c¢m?
respectively under the red light We also observed that
the plant stems are stronger in blue light than in red
light. The stems of green chili under blue light is close
to the stem under sun light. But there is a difference
under red light.
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Figure 5:Comparison of the height of hypocotyls
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Figure 6:Comparison of the diameter of stem
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Figure 6:Comparison of the leaf area index
IV. CONCLUSION

The growth and development of green chili can be
significantly impacted by the quality of the light.
Here, We observed that red light promotes more leaf
expansion than blue light and could increase a plant's
ability for photosynthesis and red light is essential for
the early growth stages of the stem's elongation. On
the other hand blue light has a important effect on
stem strength which is necessary for the plant's
structuralsupport. Our opinion is that the growth and
production of a plant could be improved by applying
both lights.
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