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Abstract 
 

     During photosynthesis in green plants, light energy is captured and used to convert water, 

carbon dioxide, and minerals into oxygen and energy-rich organic compounds. The lights 

spectrum that will cause photosynthesis action in plants are key to improving energy 

utilization and production. The purpose of this research was to find the optimum usage of 

different light spectrum in agriculture and we demonstrate the effects of different optical 

treatments on different growth processes of different plants such as flowering process, fruit 

process in greenhouses, vegetative growth, growing of beans and etc.  

 

 

 

 

Introduction  
 

     Photosynthesis is the process of converting light energy (E = h 𝜗) to chemical energy and 

storing it in the chemical bonds of sugar-like molecules. Plants need only light energy, CO2, 

and H2O to make sugar. The process of photosynthesis takes place in the chloroplasts (chloro 

= green; plasti = formed, molded), specifically using chlorophyll (phyll = leaf), the green 

pigment involved in photosynthesis. 

 

Photosynthetic pigments: 

- the pigments are mainly for absorbing light energy, then converting it to chemical energy 

- they are located on the chloroplast membranes  

- the pigments in the chloroplast are in the form of a mixture 

- they can be separated by paper chromatography when the green pigment is extracted from 

leaves with acetone 

 

     As early as 1640, people have demonstrated that photosynthesis was a means of converting 

carbon dioxide in the air into plant material. Thus, photosynthesis has been studied by many 

scientists. 

     The photosynthesis is a very complicated process, and we can only give an introduction 

here. Photosynthesis reduces carbon dioxide into carbohydrates: 

6CO2+12H2O+h𝜗⟶C6H12O6+6O2+6H2O  (1) 

     Thus, both electrons and energy are required. The electrons come from water molecules, 

and the energy is first absorbed by pigments known as chlorophylls and carotenoids. There are 
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many varieties of pigments. They are bonded to proteins which provide pigment molecules 

with the appropriate orientation and position with respect to each other. After absorption by 

pigment, light energy is transferred to chlorophylls that are bonded to special proteins. 

Pigments and protein involved with this actual primary electron transfer event together are 

called the reaction center. A large number of pigment molecules (100-5000), collectively 

referred to as antenna, "harvest" light and transfer the light energy to the same reaction center. 

The purpose is to maintain a high rate of electron transfer in the reaction center, even at lower 

light intensities. 

Significance of photosynthesis: 

1.produce food for all the living organisms directly or indirectly 

2.provide raw materials for building, or making other useful products, e.g. timber, furniture 

3.balances the composition of atmospheric air by releasing oxygen and removing carbon 

dioxide from the air 

4.formation of fossil fuels 

 

Site of photosynthesis: 

     The major photosynthetic organ is the leaf. Its structure and function are closely related, i.e. 

the structure of the leaf is highly adapted to satisfy the process. Leaf anatomy in relation to 

photosynthesis: 

a) leaves are thin, flattened and with large area to volume ratio, so as to have maximum 

exposure to sunlight 

b) chloroplast mostly found in palisade mesophyll in the upper layer of the leaves 

c) possessing stomata for gases exchange, mainly in the lower surface for dicotyledonous plant 

d) extensive system of intercellular space provide an internal atmosphere in contact with large 

number of cells 

e) the walls of the cells are saturated with water to dissolve and transport CO2 

f) many small veins (with vascular bundles) bring a supply of water and minerals salts from 

roots in the xylem and carry away the food produced in the phloem 

g) a layer of transparent cuticle on upper and lower epidermis protects the leaf from desiccation 

and infection 

 

      

 

 

 

 

 

 

 

 

 



Plants use light as an energy source for photosynthesis and as an environmental signal. Plants 

need a persistent energy source for growth and they receive it from light. Light influences on 

plants’ "physiological, morphological, and biochemical" properties with its three aspects 

"intensity, quality and length of radiation". A major challenge to plants is controlled by 

supplying sufficient quantity and quality of light intensities [1,2]. Light is not the only source 

of photosynthesis but is the important and influential signal of the growth stages of plants from 

germination to flowering. Responses of plants to the light in the growth environment to the 

function of photosynthetic pigments are different with the function of other pigments in the 

presence of different light spectrums. Nowadays, grow light is recommended in production of 

greenhouse plants in order to create favorable growth conditions for products. Recently, light 

emitting diodes called, LED, have been proposed to optimize light dependent processes in plant 

products due to their benefits such as longer lifetimes than other bulbs, generating special 

wavelengths, low energy consumption, and the ability to adjust the intensity and quality of the 

light for different types of plants. Also LEDs has been proposed as a light source for controlled 

environment agriculture facilities and space based plant growth chambers because they exhibit 

desirable characteristics such as small mass, safety and durability [3–5]. 

     The structure and physiology of plants are particularly regulated by light signals from the 

environment [6], as the primary response of plants during photosynthesis completely depends 

on light conditions. Plant growth and productivity depends on the light conditions [7] and 

photosynthetic metabolism is detrimentally affected by light intensity.  

     On the other hand, the stomata are important channels for the exchange of water and gases 

with external environmental conditions. Light influences stomata conductivity and proton 

motive forces [8]. The development of stomata has been related to light intensity [9]. Recent 

studies result show that color of LEDs are more efficient in stomatal structure and opening and 

closing of stomata. 

Results 

     In this study, we demonstrate the effects of different optical treatments on different growth 

processes of different plants. 

The results of the research are as the followings: 

1. For the flowering process, white fluorescent composition is suitable. 

2. For the fruit process in greenhouses; combination of yellow, white and red lights is 

suitable. 

3. For vegetative growth when the focus is on the growth of the plant leafs and stems, 

using yellow light is proposed. 

4. For ornamental plants growth, yellow light is preferred. 

5. For growing of plants that their roots are used, combination of yellow and white light 

is suitable. 

6. For breeding and growing of beans, yellow light is suitable. 

 

 

 

 

 

 

 



References  
1. Dong, C.; Fu, Y.; Liu, G.; Liu, H. Low light intensity effects on the growth, photosynthetic 

characteristics, 2 antioxidant capacity, yield and quality of wheat (Triticum aestivum L.) 3 at 

different growth stages in BLSS. Adv. Space Res. 2014, doi:10.1016/j.asr.2014.02.004.  

2. Samuoliene, G.; Brazaityte, A.; Jankauskiene, J.; Virsile, A.; Sirtautas, R.; Novičkovas, A.; 

Sakalauskienė, S.; Sakalauskaitė, J.; Duchovskis, P. LED irradiance level affects growth and 

nutritional quality of Brassica microgreens. Cent. Eur. J. Biol. 2013, 8, 1241–1249.  

3. Yano, A.; Fujiwara, K. Plant lighting system with five wavelength-band light-emitting 

diodes providing photon flux density and mixing ratio control. Plant Methods 2012, 8, 46.  

4. Kim, K.; Kook, H.S.; Jang, Y.J.; Lee, W.H.; Kamala Kannan, S.; Chae J.C.; Lee, K.J. The 

effect of blue-light-emitting diodes on antioxidant properties and resistance to Botrytis 

cinerea in tomato. Plant Pathol. Microbiol. 2013, 4, 49.  

5. Yorio, N.C.; Goins, G.D.; Kagie, H.R.; Wheeler, R.M.; Sager, J.C. Improving spinach, 

radish, and lettuce growth under red light-emitting diodes (LEDs) with blue light 

supplementation. Hort. Sci. 2001, 36, 380–383.  

6. Raju, S.; Shah, S.; Gajbhiye, N.; Effect of light intensity on photosynthesis and 

accumulation of sennosides in plant parts of senna (Cassia angustifolia Vahl.). Indian J. 

Plant Physiol. 2013, 3, 285–289.  

7. Avala, J.A.; Ravetta, D.A. Allocation of photoassimilates to biomass, resin and 

carbohydrate in Grindelia chiloensis as affected by light intensity. J. Field Crop. Res. 2001, 

69, 143–149.  

 

8. Timperio, A.M.; D’Amici, G.M.; Barta, C.; Francesco, L.; Zolla, L. Proteomics, pigment 

composition, and organization of thylakoid membranes in iron-deficient spinach leaves. J. 

Exp. Bot. 2007, 58, 3695–3710.  

9. Hattori, T.; Sonobe, K.; Inanaga, S.; An, P.; Wataru, T.; Hideki, A.; Eneji, E.A.; Shigenori, 

M. Short term stomatal response to light intensity changes and osmotic stress in sorghum 

seedlings raised with and without silicon. Environ. Exp. Bot. 2007, 60, 177–182.  

 


