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Abstract 

The new concept Urban Horticulture which enforces growing family sufficient food in urban and peri A 

field experiment was conducted at the College of Agricultural Technology, Theni. The trial was 

conducted   in citrus crop in the campus, to study the effect of    foliar spray of organic extracts of plants.  

The field experiment consisted of three treatments viz., Azolla, Neem and Garlic extract. Nitrogen 

pollution from agriculture is a major challenge facing our society today. Biological nitrogen fixation is 

key to combat the damage that is caused by synthetic nitrogen. Foliar spray of Azolla, Neem and Garlic 

extracts increase the growth parameters in citrus tree. They are ideal candidates for fast nitrogen fixation 

and increase the macro nutrient level in plants. This study aimed to investigate the optimal growth 

enhancement due to the foliar spray of   azolla, neem and garlic extracts. The growth conditions that 

were investigated included the growth parameters and biological analysis. These   foliar spray solutions 

directly influence of growth in citrus plants. 
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Introduction: 

Citrus fruit is a great source of naturally occurring nutrients, such as sugars, organic acids, and 

vitamin C, which are beneficial and important components of a healthy diet. Citrus trees (Citrus spp.) 

considered one of the major fruits worldwide, due to continuous and excessive use of synthetic 

fertilizers, there is a severe hazard to human health and to environment. The integrated fertilizing system 

in citrus orchards contributes to improve crop production through eco-friendly nutrient supply, 

producing healthy fruits, enhancing the plant tolerance to biotic stresses, increases growers’ profits, and 

sustains natural resources. But now a days many factors influence reduction of growth and yield. 

Organically produced vegetables, fruits, and rice have high demand in the market (Gopinath and 

Jayalakshmi, 2018). Organic farming is one of the best farming methods to decrease the cost of 

production and gives you the best quality of a product without any chemical or toxic substance (Kumar, 
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2020). Further, sustainability in agriculture production refers to the capacity to remain productive while 

maintaining the soil fertility. 

This study is aimed at studying the influence of the organic extracts of Azolla fern, Neem leaf 

and Garlic bulb extract in the citrus crop. There are various benefits of biofertilizers as they increase 

supplement of various nutrients, eco-friendly, cost-effective, improve fruit quality, and help plant to 

tolerate stress conditions (Ortaş, 2012). Using organic and bio fertilizers considered a key tool for 

sustainable horticulture crop production system, it offers improving soil health, increasing crops, and 

enhancing fruit quality, minimizing costs, and sustains natural resources. Organic and Biofertilizers must 

be a part of the integrated fertilizing system with synthetic fertilizers to improve the soil characters and 

sustain horticultural crop productivity (Pathak et al., 2017). 

Materials and method 

  The study was conducted in the Lemon field established in the College of Agricultural 

Technology. The organic extracts of Azolla fern, Neem leaf and Garlic bulb   sprayed on weekly intervals 

from third month of planting of the saplings. After six months of spray, the leaf sample collected for the 

analysis of growth parameters like as Leaf area, leaf fresh and dry weight, and biochemical analysis, 

chlorophyll content, chlorophyll stability index and relative water content. Randomized block design 

was followed. 

 Leaf area were measured by leaf area meter (CI-203 CA) while leaf area index (LAI) and leaf 

area duration calculated to know the photosynthetic efficiency of the plant by following the method 

given by Watson (1947). Chlorophyll content (chlorophyll a, chlorophyll b and total chlorophyll) of the 

leaves was measured by the method described by Barnes et al. (1992). 

Treatment details: 

 Table 1: The treatments  

S.No Treatment details 

1. T1-Control 

2. T2-Azolla extract only (20% aqueous extract ) 

3. T3-Neem extract only (20% aqueous extract ) 

4. T4-Garlic extract only (20% aqueous extract  ) 

5. T5-Azolla+ Neem extract  (20% aqueous extract  ) 

6. T6 -Azolla+ Garlic extract (20% aqueous extract  ) 
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Result and discussion  

Table 2:  Effect of foliar spray on leaf characters of lemon  

S. No Treatments Leaf area 

(m2 ) 

Leaf fresh 

weight (g) 

Leaf dry 

weight (g) 

1. T1 105 9.12 5.25 

2. T2 120 14.45 6.58 

3. T3 110 12.23 7.98 

4. T4 115 10.75 7.21 

5. T5 160 20.56 10.50 

6. T6  130 15.34 8.28 

Total 740 82.45 45.8 

S. Ed (0.05) 0.63 0.52 0.125 

The results in Table (2) showed a significant increase in all treatments compared to the control.  

Significant increase in the leaf area, fresh weight and leaf dry weight, was observed. Spray of 

Azolla+Neem extract (20%) recorded maximum the leaf area (160 cm2), fresh weight (20.56 g) and dry 

weight (10.50 g). Application of organic extract influence of vegetative growth compared to the control. 

The organic extract   may have high level of organic substances which enhance the nitrogen source 

(Sadik, K et al.,2011). 

It may be due to the fact that this extract contains substances similar to plant hormones such as 

Auxin and cytokinn, as well as growth-promoting substances such as amino acids, proteins and vitamins 

that have a role in encouraging cell division and elongation, which caused the stimulation of the increase 

and efficiency of the process of carbonation and thus improving the vegetative growth of the plant 

Osman et al (2010), the strength of the vegetative and root growth of seedlings as a result of spraying 

with this extract may be due to the presence of amino acids in Azolla  extracts, which have a 

physiological role in changing the osmotic potential within the plant tissues by reducing the water effort, 

which increases the cell's ability to absorb water and dissolved nutrients in it and this is positively 

reflected in an increase Plant growth (Spinelli et al. 2010) 

Table.3 Effect of foliar spray on Biochemical characters   

S.

No 

Treatment  Total 

Chlorophyll   

content (mg/g) 

Chlorophyll 

stability index 

(%) 

Relative 

water content 

(%) 

1. T1 0.380 80 75 

2. T2 1.25 85 80 

3. T3 1.35 92 77 

4. T4 1.85 90 82 

5. T5 2.22 97 90 

6. T6  1.96 95 85 

Avg 1.17 89.00 81.50 

S.Ed(0.05) 0.11 0.16 0.59 
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The results in Table (3) showed a significant increase in the chlorophyll content, chlorophyll 

stability index, and relative water content, The foliar spray of Azolla+Neem extract (20%) increase the   

total chlorophyll content (2.22 mg/g), chlorophyll stability index (97%) and relative water content (90%) 

compared to the control. Foliar application of organic extracts increased all the photosynthetic 

compounds significantly within the plant system resulting improved physiological growth with reduced 

leaf drop.  Nitrogen accelerates metabolites translocation and increases photosynthesis by increasing the 

activity of carbonic anhydrase (Qiao et al. 2009).  

Conclusions 

 The field trial   on lemon with foliar spray of organic extracts of Azolla, Neem and Garlic   was 

studied. Various observations were taken from the field.  The observations implied that the foliar 

application of Azolla fern +Neem leaf (20% aqueous extract) resulted in better   leaf characters and the 

biochemical characters. 

However further studies on the influence of the foliar extracts on the yield parameters are essential   for   

confirming their influence on the growth of the plant. 

Reference 

Watson DJ 1947. Comparative physiological studies on the growth of field crops I. Variation in net 

assimilation rate and leaf area between species and varieties and within and within and between 

years. Annals of Botany-London 11: 41-76. 

Barnes JD, Balaguer L, Manrique E, Elvira S and Davison AW 1992. A reappraisal of the use of DMSO 

for the extraction and determination of chlorophylls a and b in lichens and higher plants. 

Environ. Exp. Bot. 32: 85-100. 

Spinelli, F.;G.Fiori; M. Noferini ; M. Sprocatti and G. Costa.2010. Anovel type of seaweed extraet as a 

natural alternative to the use of iron chelates in strawberry [rodue. Scientia Hortculturaae,125.3: 

263-269. 

Sadik, K. ; S. Al-Taweel ; N. S. Dhyeab and Khalaf, M.Z. 2011. New computer program for estimating 

leave area of several vegetable crops. American. Eurasian Journal of Sustainable 

Agriculture,5(2) : 304-309. 

Osman, S.M.; Khamis, M.A. and Thorya, A.M., 2010. Effect of mineral and Bio-NPK soil application 

on vegetative growth flowering, fruiting and leaf chemical composition of young olive trees. 

Res. J. Agric. and Biol. Sci, 6 (1)54-63. 

Qiao X, He Y, Wang Z, Li X, Zhang K and Zeng H 2009. Effect of foliar spray of β carbonic anhydrase 

expression and enzyme activity in rice (Oryza sativa L.) leaves. ActaPhysiologiae Planta. 36: 

263-272. 

Ramadas, S.T.M., K.K. and Singh, G.Pf. 2019. Wheat Production in India: Trends and Prospects. Recent 

Adv. in Grain Crops Res., chapter (6): 89-104. 

Kanderp, M.; Shishir, K. and Nileshkumar, P. 2021. Survey on Internet of Things and its Application in 

Agriculture,Journal of Physics: Conference Series, 1714(2021): 012025, doi:10.1088/1742-

6596/1714/1/012025. 

https://www.trendsinagriculturescience.com/
mailto:trendsinagriculturescience@gmail.com


 Vol.2, Issue 4, April, 2023  250-254 

  

 

254 
trendsinagriculturescience.com 
trendsinagriculturescience@gmail.com  

Arjuna and Kanmani 

Published: 28 April 2023 

Gopinath, K. A.; Srinivasrao, Ramanjaneyulu, Anumula, Jayalakshmi, M.; Chary, G. and Govindarajan. 

2020. OrganicFarming Research in India: Present Status and Way Forward, 3: 098-101. 

Kumar, T.R., Kumar, G.P., and Kumar, R.S. (2020). Integrated use of organic and inorganic fertilizers 

with bio -inoculants on physicological  characteristics  of  Acid  Lime  (Citrus 

AurantifoliaSwingle). Plant Archives, 20(1):1769-1772. 

Ortas I (2012) Mycorrhiza in citrus: growth and nutrition. In: Srivastava AK (Ed.) Advances in citrus 

nutrition. Amsterdam, Springer. 333-351. 

Pathak, D.V., Kumar, M., and Rani, K. (2017). Biofertilizer Application in Horticultural Crops. In 

Microorganisms for Green Revolution; Springer: Berlin/Heidelberg, Germany, pp. 215– 227. 

 

https://www.trendsinagriculturescience.com/
mailto:trendsinagriculturescience@gmail.com

