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Summary

This study was conducted in the lath house at the department of  
Horticulture and Landscape Design, College of Agriculture and Forestry, 
Mosul University for the period March 2019 - October 2019. It aimed at 
studying the response of Tagetes patula L. for different levels of traditional 
NPK and nano fertilizer and spraying with the organic fertiliz
salicylic acid and their effect on growth, flowering and volatile oils 
identification. The plants were fertilized with NPK nano compound fertilizer 
(12:12:36) at four levels, which are (0, 30, 50, 65) mg.pot-1 as well as 
recommending the compound fertilizer NPK (314) mg.pot-1. The traditional 
compund NPK fertilizer was prepared from equivalent quantities with ratios 
of (36: 12:12) of nitrogen in the form of urea granules (46% N), phosphorous 
as tri-super phosphate (45% P) and potassium in the form potassium sulfate 
(50% k) were added using the random distribution. The first addition was on 

After that, the seedlings were sprayed with the organic fertilizer Fylloton with 
concentrations (0 and 2) mg.liter-1, 12 sprays every 10 days from the date of 
the addition in 21/5/2019 and Salicylic acid was also added with 
concentrations (0 and 120) mg.liter-1, four sprays every month starting from 

spray. The experiment was conducted according to the Randomized Complete 
Block Design (RCBD) with three factors and three blocks. Each block 
comprises twenty treatments and averages were compared using Duncan test 
with a probability level of 5%. The results were as follows: 

First: Characteristics of vegetative growth 

 NPK (traditional and nano) fertilizer was superior in most of the 
vegetative characteristics.  The level 50 mg.pot-1 of nano NPK fertilizer 
was superior in terms of the fresh and dry weight of the shoots and the 
NPK fertilizer was superior at the level 65 mg.pot-1 for the plant height 
and phosphorus and potassium in leaves. The traditional NPK 
(manufactured) was superior in terms of the nitrogen content in leaves. 

 Spraying with Fylloton with the concentration 2 ml. L-1 was superior in 
terms of the plant height, number of branches  and the content of 
nitrogen, the proportion Nitrogen, phosphorous and potassium in 
leaves. 

 Spraying with salicylic acid at a concentration of 120 mg.L-1 resulted in 
an increase in the plant height, intensity of the chlorophyll in the 
leaves, increase in the fresh weight of shoots and increase in the 
phosphorous content in the leaves. 

 The triple intervention results showed the significant superiority of 
Nano NPK fertilizer at the level 65 mg.pot-1 with spraying with 



Summary 

B 

Fylloton and salicylic acid, in terms of increasing the phosphorus 
portion percentage.  

Second: Floral characteristics 

- Using the nano fertilizer at the level 50 mg.pot-1 recorded the shortest 
period for the flower color emergence and the largest diameter for the 
first harvest in June, while using the nano fertilizer at the level 30 
mg.pot-1 showed an increase in the number of second harvest flowers in 
July. From the other hand, using the nano fertilizer at the level 65 
mg.pot-1 resulted in lengthening the period of flowering and increased 
the dry weight of the second harvest flowers in July. 

- Spraying with Fylloton resulted in shortening the period of the 
flowering buds emergence and the color of the flower in addition to 
increasing the number of flowers and their dry weight for the second 
harvest in July and increased the fresh weight of the flowers for the 
fourth harvest in September. 

- Spraying with salicylic acid decreased the number of days needed for 
the emergence of the flower bud and the flower color appearance, 
increased the period of blooming, increased the diameter and the 
number of flowers for the fourth harvest in September and increased 
the fresh and dry weight of the flowers of the second harvest in July. 

- The data of the triple overlapping between the factors in question 
showed that using the nano fertilizer at level 65 mg.pot-1 with Fylloton 
and salicylic acid spray increased the blooming period. 

 

The Chemical characteristics 

The production of oil and physical properties: 

The volatile oil was produced from the dry flowers of July of Marigold 
plant in question using Clevenger apparatus for light oil. The results were as 
follows: 

 Traditional (manufactured) NPK fertilizer showed a significant 
superiority in terms of the oil weight the percentage of volatile oil. 

 Spraying with Fylloton with a concentration of 2 ml.l-1 was superior in 
showing an increase in the volatile oil fraction coefficient.  

 Sparying with Salicylic acid with a construction of 120 mg.l-1 showed a 
significant superiority in terms of giving the highest density and the 
highest specific weight.  

 The results of the triple overlapping showed that the nano fertilizer with 
the level of 50 mg.pot-1 without spraying with Fylloton and with 
spraying with the Salicylic acid showed a significant superiority in 
increasing the volatile oil density.  



Summary 

C 

Second: The chromatographic analysis of oil

The analysis of Gas-Liquid Chromatographic (GLC) showed a 
separation and identification of nine effective compounds, which are: 

-pinene, 
Tageton and Nerol. According to the values of the retention time (Rt) for the 
compounds that were isolated from the samples. Results showed that the 
Myrcen and Limonene compounds showed the highest percentage of the oil 
extracted from the flower of the plant treated with the NPK nano fertilizer at 
level 65 mg.pot-1. Terpinene, Sabinene, and linalool compounds gave the 
highest percentage in terms of the oil extracted from the plant flowers, when 
the plant is fertilized with NPK nano at the level 50 mg. pot-1 and sprayed 

- Pinene, 
Tageton and Nerol compounds were in oil extracted from the flowers of the 
plants which were fertilized with NPK nano fertilizer was at a level of 65 
mg.pot-1 ad which were sprayed with the Fylloton and salicylic acid. 
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