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Abstract- Growing of Ocimum basilicum in 

Hydroponic as well as in traditional soil 

system are well established, while the 

comparison between these two growing 

system is not studied in detail. This study is 

conducted to check the performance of 

Ocimum basilicum in both hydroponic as 

well as in traditional soil systems. The Italian 

Basil plants were grown in hydroponic beds 

with flowing of nutritional water and a set of 

the same plants was grown in soil pots. The 

studied parameters include morphological, 

biochemical and antioxidant levels. The 

number of leaves increased with age and 

found more in number about 111.00 and 

185.00 with hydroponic system as compared 

to that of traditional soil system which 

reduced to 101.00 and 156.00 evaluated on 

40 days and 70 days respectively. The total 

leaf area showed a similar trend representing 

3.88 cm and 3.92 cm in the hydroponic 

system while in traditional soil system it is 

3.18 cm and 3.75 cm at 40 and 70 days 

respectively. The hydroponic system 

significantly increased the ascorbic acid 

content of the plants as compared to that of 

the traditional soil system plants; it 

represented 3.67 mg/g in hydroponic system 

when compared to 3.2 mg/g in the traditional 

soil system evaluated on 70 days. The fresh 

weight was higher in hydroponic system 

plants when compared to traditional soil 

system plants. From the results of this study, 

it can be concluded that the hydroponic 

system is the better choice for growing of 

Italian Basil. 
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Introduction 
A suitable method like hydroponic system or 

Aeroponics system of cultivation would 

plays an important role in the coming era due 

to climate change, growing urbanization, 

water scarcity, war situation in many 

countries and shrinking land area for 

traditional agriculture. The current estimated 

population of world is about 8.23 billion and 

will reach to 9 billion people in 2037 on the 

planet.  

There is also a rise in the urbanization rate 

from 50 to 70%, traditional soil agriculture 

system suffers from the growing 

consequences of climate change, drought, 

salinity, and extreme temperature swings. 

Soilless culture like hydroponic and 

Aeroponics system eliminate these bad 

effects and guarantee long-term, sustainable 

food security for world population. These 

systems include circulation of water/nutrient 

solution in such a manner that the solution 

continues to pass through the roots of plants 

and provide sufficient nutrients to grow 

them. The source of light will be attached on 

upper side of the system to mimic the sun 

light and help in the photosynthesis. In 

hydroponic system a well-known soilless 

culture system, is the process of cultivating 

plants without the need of soil, usually in 

combination with a nutrient solution. 

Hydroponics system involves submerging 

the plant roots in nutrient solution. This is 

important that the solution consists of water 

and fertilizers carefully dosed to produce the 

right concentration of macro- and micro-

elements required for particular plant growth. 

The reduced planting area is efficiently 

utilized in this systems. The nutrient circulate 
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in hydroponic system and consume less water 

to grow the plants. The hydroponic system in 

large-scale cultivation runs in a closed 

circuit, with regular pumping, recycling, and 

renewal of the nutrient solution and pH is 

monitored which plays an important role in 

the growth of plants in this system. Plants 

grown in a hydroponic system collect 

nutrients from circulating water and hence no 

need for soil to grow. This system requires no 

need for pesticides to grow plants. Number of 

crops, including ornamentals, seasonal 

_lowers, cereal crops, radishes, beets, carrots, 

and potatoes can be grown on inert 

supporting material rather than traditional 

soil system. Ocimum basilicum is a 

significant plant that contains _flavonoids, 

polyphenols, phenolic, and essential oils. The 

Italian basil plant, which belongs to the 

Lamiaceae family and genus. It is one of the 

aromatic plants whose consumption 

gradually rises. It typically grows in tropical 

and subtropical climates and is a typical fresh 

vegetable or spice in human diets. Its potent 

and distinct scent makes it stand out in meat, 

vegetables, salad, sauce, herbal tea, and other 

culinary applications. However, medicinal 

properties of this herb increased its value and 

has expanded beyond its original just 

culinary uses. Italian basil leaves contain a 

unique and recognizable fragrance, thanks to 

unusual oil glands making it a highly 

beneficial herb. Hence, practically all nations 

and cultures utilize it in both fresh and dry 

conditions. Both soil and soilless cultures are 

appropriate for basil production. Cultivation 

of Basil through Hydroponic system is well-

established and in use in most of the countries 

as per their requirements. Basil grows well in 

hydroponic systems because of its excellent 

growth potential while hydroponics and 

Aquaponic grown Basil have a very high 

demand because of its quality and is free 

from pesticides used in soil cultivation. 

Consequently, hydroponic farming of basil is 

believed to be more ecologically friendly and 

efficient than traditional soil system farming. 

Due to its great value along with its 

consumption, it is a cash crop, which make 

more concerns for farmers worldwide. Till 

date soil system is one of the most complex 

and abundant methods of growing basil (O. 

basilicum). Hydroponically produced basil, 

requires less water and no soil and contains a 

high-quality crop output. This method is not 

dependent on the environment due to its 

controlled system and hence sudden changes 

in the climate and other environmental 

changes do not affect the crops production 

yield as well as its quality grown in 

hydroponic system. As per research data 

published previously revealed that basil is 

one of the most often utilized plants in the 

kitchen and various other business sectors 

due to its many medicinal qualities and 

attributes. This study is conducted to check 

the performance of Ocimum basilicum in 

both the hydroponic as well as in traditional 

soil systems1-23. 

Material and Methods 

Experiment Location 

The experiment was carried out at Himalaya 

Wellness Company, Faridabad Unit, India. 

Seed Collection and Germination 

The certified seeds of it were obtained from 

agriculture material supplier in Faridabad, 

India. Seeds of it were sown in the nursery in 

foam plates under slight media layer and kept 

in the greenhouse conditions. Water spray 

was performed one time a day. Plants were 

germinated after 5–7 days. Normal soil 

cultivation practices were followed for soil-

based plants in the using soil. 

Plant Growth Conditions and 

Parameters Analyzed 

Basil was harvested 40 and 70 days after 

sowing of seeds. Basil characteristics of each 

harvest was evaluated by measuring the root 

length, total weight, average leaf number per 

plant. The total number of fully developed 

leaves were counted and expressed as 

number of leaves per plant. The total leaf area 

of fully developed leaves was measured and 

expressed in cm per plant. Fresh weight was 

determined by using an electronic balance 

and the values were expressed in grams. The 

plants were dried for 48 hrs at 60 °C in a hot 

air oven just after taking its weight. After 

drying, the weight was measured and the 

values were expressed in grams24-25. 



Ascorbic Acid Determination- total 

Ascorbic acid is determined according to the 

method described by Omaye et al. (1979). 

Water extract (100 μL) of sample was mixed 

with 900 μL of 5% TCA, 1 ml of 10% TCA 

and 100 μL of DTC reagent. The DTC 

reagent was prepared using 0.04 g thiourea, 

0.05 g copper sulphate, 0.3 g 2, 4-DNPH and 

10 ml of 9 N Sulphuric acid. The mixture was 

then incubated at 37˚C for 3 hours for the 

formation of orange red osazone crystals. 

The osazone crystals were dissolved in 750 

μL of 85% sulphuric acid and incubated at 

room temperature for 30 minutes. The 

absorbance was measured at 540 nm against 

5% TCA as blank. Total ascorbic acid was 

expressed in mg per g of weight sample. 

Result and Discussion 
Morphological Parameters- The plants in 

hydroponic and soil system exhibited an 

increase in height with days, as they started 

growing since the first day. However, when 

compared to the hydroponic system at 40 

days 49.42 cm height, the soil-grown plants 

exhibited 45.55 cm, a decreased height. A 

similar trend was noticed in the case of 70 

days, when hydroponic-grown plants 

measured 72.05 cm, while the soil-grown 

plants measured only 68.21 cm in height. The 

root length increased with age in both 

systems. The root length increased in the 

hydroponic system when compared to soil-

grown plants. The number of leaves 

increased with age and found more in number 

about 111.00 and 185.00 with hydroponic 

system as compared to traditional soil system 

which reduced to 101.00 and 156.00 

evaluated on 40 days and 70 days 

respectively. The total leaf area showed a 

similar trend, representing 3.88 cm and 3.92 

cm in the hydroponic system while in 

traditional soil system is 3.18 cm and 3.75 cm 

at 40 and 70 days respectively. 

The fresh weight was higher in case of 

hydroponic system grown plant when 

compared to soil grown plants. This is due to 

the higher shoot and root growth of 

hydroponic plants as compared to soil grown 

plants and hence contributed to the increased 

fresh and dry weights of the plants in the 

hydroponic system. 

Ascorbic Acid- The hydroponic system 

significantly increased the ascorbic acid 

content of the plants as compared to the 

traditional soil system plants; it represented 

3.67 mg/g in hydroponic system when 

compared to 3.2 mg/g in the traditional soil 

system evaluated on 70 days. 

Conclusion` 
The main aim of this research is to 

standardize the hydroponic production of 

Italian basil plants and to compare with the 

plants grown in soil system, regarding the 

growth parameters like size, weight of plant, 

leaves numbers and their size and content of 

vitamin C at different interval mainly after 40 

and 70 days. Based on the obtained results, 

the growth parameters like plants weight, 

leaves number and their size along with 

vitamin C content is better in hydroponic 

system on both the interval of time that is 

after 40 days and after 70 days, as compared 

to soil system and hence we can say that 

production of herbal and aromatic plants in 

hydroponic system is better option as 

compared to that of traditional soil system.   
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