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Soil is one of the most important factors affecting the plant development on the basis. The method 

mostly applied for the purpose of accelerating the plant development and ensuring the increase in 

products is to increase the nutrients in the soil, namely fertilization. Fertilization ensures lots of food 

elements in the soil to get mixed in the soil and change the soil composition. Another factor affecting 

the plant growth speed and productivity is shadowing. Shadow conditions change the light receiving 

amounts of the plant and directly affect the plant photosynthesis speed. In addition; shadowing not 

only affects the dissolution and in-soil mixture speed of the fertilizers applied to the soil, but it also 

directly affects the humidity content of the soil. In this study, it has been aimed to determine the 

food element changes in the soil on the lavender individuals grown under different shadow 

conditions and fertilized with different fertilizers. The lavender used in the study has been selected 

due to the fact that it adapts to dry areas, it is abstinent in terms of soil and it is an important and 

income-generating medical aromatic plant. As a result of the study, it has been determined that 

shadowing statistically affects salt, carbon, phosphor, nitrogen and potassium and fertilization 

statistically affects phosphor, nitrogen, potassium, carbon and salt at least at 95% confidence level. 
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Introduction 

Plants are the most important living being groups in the 

world and all the life in the world is directly or indirectly 

dependent on plants (Aricak et.al., 2020; Yigit et.al., 2018). 

Plant development is shaped depending on the climatic and 

edaphic conditions of the environment plants are grown 

(Turkyilmaz et.al., 2020; Cetin et.al., 2020). Under these 

conditions, soil is one of the most important factors 

affecting the development of the plant on the basis and the 

food substances in the soil play a vital role in plant 

development. The development and growth of the plant 

stop or the plant dies in the deficiency of the substances 

providing food to the soil. In such situations, it is necessary 

to add food substances to the soil and this is ensured by 

fertilization. Fertilization ensures many food elements in 

the soil to rapidly get mixed in the soil and change the soil 

composition (Sharaf, 2020).  

A good development of the plant in the soil is related to 

the physical and chemical characteristics of the soil 

environment it grows. The method mostly applied in 

rehabilitating the physical characteristics of the soil and 

ensuring its sustainability is to add organic based materials 

to the soil, namely fertilization. The conducted studies 

show that in the event that there are sufficient dissolved 

organic substance wastes in the mineral soil, it has 

significant impact on the physical and chemical 

characteristics of the mineral structure of the soil 

(Özgövercikli, 2020). The determination of the physical 

and chemical characteristics of the soil structure is vitally 

significant in planning the vegetative production and 

conducting the regulations that will ensure increase in 

products (Kravkaz Kuşcu et.al., 2017; Melek, 2020).  

It is important to take the biological issues into 

consideration in the evaluation of the functions related to 

fertility and soil protection in complex soil system. In this 

study, it has also been tried to determine the impact of 

different shadow and fertilizer conditions on soil 

characters. 

 

http://creativecommons.org/licenses/by-nc/4.0/
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Material and Method 

Experimental Design 

In the study, it has been tried to determine how different 

fertilization applications affect the food substance in the 

soil under different shadow conditions. Within the scope of 

the study, firstly pots have been prepared and the lavender 

saplings have been placed in the study area. Shadowy 

environments have been primarily prepared. For this 

purpose, greenhouse frames have been formed in a way 

that they will be 2 m high from the ground, four different 

parcels have been formed in this area and the upper 

surfaces of these parcels have been covered with; a)35% 

shade, b) 55% shade, c) 75% shade and d) 95% shade and 

the plants have been placed in the parcels in a way that light 

gliding from the related shade will reach the plants in the 

parcels from the sunrise to the sunset. In this way, the 

plants have been exposed to shadow in the same ratio 

during the day. 5th group plant has been left to outdoor 

conditions and in this way, environments with 100% 

sunlight, 65% sunlight, 45% sunlight, 25% sunlight and 

5% sunlight have been prepared. 

In the next stage of the study, the used lavender saplings 

have been supplied and placed in the study area, namely 

below the shades. 40 ea. potted saplings have been placed 

in each shade and in this way, 200 ea. saplings have been 

used in total. Fertilization applications were conducted 

right before the commencement of vegetation in early 

March. Three different fertilizers have been used as the 

fertilization application. The fertilizers are; a) Cattle 

manure (Cow), b) Small cattle manure (Sheep) and c) 

Poultry manure. 

Fertilization has not been conducted in one group and 

it has been used as control group. Each fertilization 

application has been applied to 10 ea. saplings in each 

shade. In this way, application has been conducted in 5 

shades × 4 fertilizers × 10 saplings = 200 ea. saplings in a 

way that there will be 10 saplings in each shade and each 

fertilization. Analyses have been conducted by uprooting 

the plants and taking soil samples at the end of the 

vegetation season. Fertilizer amounts have been 

determined depending on the pot magnitudes after the 

experiment has been established. 

 

Food Element Analyses 

The Determination of Micro Food Elements; the Fe, 

Zn, Cu and Mn concentrations have been determined in 

Perkin Elmer Optima 2100 DV model ICP-OES 

(Inductively Coupled Plasma-Optical Emission) device in 

the filter extracted by shaking up with 0.005 M DTPA 

(diethylene triamine penta acetic acid) + 0.01 M CaCl2 + 

0.1 M TEA (triethanolamine) mixture solution (pH= 7.3) 

for two hours in a way that the soil-solution ratio will be 

1:2. 

The Determination of Macro Food Elements; the total 

nitrogen amount of the soil as specified by Bremner (1965) 

according to Kjeldahl method and phosphor as specified by 

Olsen et.al., (1954); the phosphor amount (P) getting 

through the solution by extracting with 0.5 N NaHCO3 

(pH: 8.5) has been determined in Perkin Elmer Optima 

2100 DV model ICP-OES (Inductively Coupled Plasma-

Optical Emission) device. 

The changeable potassium (K) as specified by Pratt 

(1965); the soil samples have been extracted with 1,0 N 

neutral (pH: 7.0) ammonium acetate (CH3COONH4) and 

the potassium in the filter (K) has been determined in 

Perkin Elmer Optima 2100 DV model ICP-OES 

(Inductively Coupled Plasma-Optical Emission) device. 

 

Result and Discussion 

 

The Impact of Shadowing on Soil Characters 

Within the scope of the study, the data attained by 

determining the salt, pH, lime (CaCO3), phosphor (P), 

potassium (K), carbon (C), nitrogen (N) and organic 

substance (OS) amounts of the soil have been subjected to 

variance analysis and the results are shown in Table 1. 

According to the results of Duncan test; it has been 

determined that the change of pH, lime, K and OM 

amounts depending on shadowing are not at a statistically 

significant level (P>0.05). As a result of Duncan analysis, 

salt amount has accumulated in two homogeneous groups. 

While 5% light forms the first homogeneous group, the 

values attained in other light amounts have formed the 

second homogeneous group. 

Two homogeneous groups have occurred also in terms 

of P amount and while 25% and 65% lights form the first 

homogeneous group, the values attained from other light 

amounts have formed the second homogeneous group. 

Two groups have occurred also in terms of nitrogen and the 

lowest values have been attained the areas with 5% and 

25% lights. In terms of C, 25% light areas have taken place 

in the first group and all other light amounts have taken 

place in the second group. 

 

The Impact of Fertilization on Soil Characters 

Within the scope of the study; sheep manure, poultry 

manure, cow manure and manure-free control group have 

occurred. The impact of fertilization on the characters 

evaluated within the scope of the study are given in Table 2. 

 

 

Table 1. The Impact of Shadowing on Soil Characters 

Light (%) EC (µS.cm ̄ ¹) pH CaCO3 (%) P (ppm) K (ppm) N (%) C (ppm) OM(%) 

5 0.425b 7.679 0.388 30.841a 109.263 1.097ab 16.979b 7.814ab 

25 0.312a 7.631 0.388 50.211b 171.994 0.951a 13.441a 6.653a 

45 0.2988a 7.661 0.388 37.857a 101.676 1.187b 18.169b 6.649a 

65 0.3525a 7.664 0.388 50.970b 148.537 1.224b 18.680b 8.529ab 

100 0.3081a 7.705 0.388 25.873a 120.283 1.194b 19.009b 8.819b 

F 7.034*** 0.014ns 0.000ns 4.977** 2.715ns 2.865* 5.950*** 2.107ns 
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Table 2. The Impact of Fertilization on Soil Characters 

Soil Characters 
Fertilizers 

F Value 
Sheep Chicken Cow Control 

EC(µS.cm ̄ ¹) 0.363b 0.372b 0.300a 0.321a 3.186* 

pH 7.643 7.618 7.719 7.692 0.052ns 

CaCO3(%) 0.388 0.388 0.388 0.388 0.000ns 

P (ppm) 48.927b 53.939b 23.225a 30.510a 12.531*** 

K (ppm) 169.956b 185.748b 84.933a 80.764b 18.476** 

N (%) 1.180b 1.209b 0.899a 1.234b 8.227*** 

C (ppm) 17.757b 18.459b 14.145b 18.659a 6.150** 

OM (%) 8.739 8.270 6.650 7.113 2.614ns 

 

Table 3. Results of Correlation Analysis 

Soıl Characters 
Fertilizers 

F 
Sheep Chıcken Cow Control 

EC(µS.cm ̄ ¹) 0.363b 0.372b 0.300a 0.321a 3.186* 

pH 7.643 7.618 7.719 7.692 0.052ns 

CaCO3(%) 0.388 0.388 0.388 0.388 0.000ns 

P (ppm) 48.927b 53.939b 23.225a 30.510a 12.531*** 

K (ppm) 169.956b 185.748b 84.933a 80.764b 18.476** 

N (%) 1.180b 1.209b 0.899a 1.234b 8.227*** 

C (ppm) 17.757b 18.459b 14.145b 18.659a 6.150** 

OM (%) 8.739 8.270 6.650 7.113 2.614ns 

 

 

As a result of the variance analysis; the impact of 

shadowing on pH, lime and OS has been found at a 

statistically insignificant level (P<0.05). As a result of 

Duncan test; it is seen that control and cow manure in terms 

of salt and P, cow manure in terms of K and N and control 

group has formed the first homogeneous groups in terms of 

C and other fertilizations have formed the second groups. 

The results of the correlation analysis showing the relation 

levels of the soil characters subjecting to the study to one 

another are given in Table 3. 

As a result of the study; it has been determined that 

most of the characters subjecting to the study are in a strong 

relation to one another at a statistically significant level. It 

has also been determined that lime and pH being from the 

characters subjecting to the study are just in relation to each 

other, the relation between salt and organic substance is at 

a statistically significant level and their relations to the 

characters except for these ones are at a statistically 

insignificant level. Other characters are at a statistically 

significant relation to one another. All the relations among 

these characters are related to one another in positive 

direction. 

According to the results of correlation analysis; it has 

been determined that the strongest relations are between 

pH and lime (0.996), nitrogen and carbon (0.968) and 

phosphor and potassium (0.802). Besides; the relation 

between organic substance and salt (0.763) and potassium 

(0.654) is also very strong. 

As a result of the conducted study; the impact of 

shadowing and fertilization on many characters has been 

found at a statistically significant level (at least P<0.05). 

As a result of the study, it is seen that salt amount is at a 

high level in 5% shadowing in the shadowing applications. 

The reason for this situation is thought to be due to the fact 

that the plants cannot benefit from the sunlight sufficiently 

and therefore, photosynthesis is made less and there is no 

loss of salt (Sharaf, 2020). Salt is one of the most important 

problems in agricultural soils and high amount of salt is an 

undesired situation (Melek, 2020). 

Plant development is actually shaped under the impact 

of the genetic structure of the plant (Hrivnak et al., 2017) 

and the environmental conditions (Sevik et al., 2019a,b; 

Turkyilmaz et al., 2019; Mutlu and Güzel, 2019; Emin et 

al., 2020). One of the most important environmental 

conditions affecting the plant development is light (Kapucu 

et al., 2016; Cetin et al., 2018a,b). Light is the main 

component of photosynthesis and therefore, it shapes the 

development, form and morphological and anatomical 

characters of the plants (Yigit et al., 2019). 

Light is accepted as the most important factor affecting 

the growth by most researchers. It has been revealed by the 

conducted studies that light is the most important factor 

affecting the diameter growth (Mäkinen et al., 2003) and 

the crown structure (Hein et al., 2007). The morphological 

characters such as petiole length, space between nodes and 

total stolon number are directly related to the spectral light 

quality (Sevik et al., 2017). In addition; the survival of the 

plants in the areas such as forest subgrade where light is 

limited is also dependent on light. Moreover; the sequences 

of the branches in a way that they will not block one 

another and ensure the light to reach the lower layers have 

a critical importance for the light receiving and survival of 

the intermediate and lower layers (Valladares and 

Niinemets, 2007; Kapucu, 2016; Ertugrul et al., 2021). 

There are many studies revealing that light amount affects 

the micro-morphological characters (Aydemir Özcan, 

2017; Yiğit et al., 2018; Sevik et al., 2019c), stomatal 

characters (Sevik et al., 2017), chlorophyll amount (Cetin, 

2016) leaf structure (Kacar et al., 2010) and growth 

performance (Sharaf, 2020). 

In the study, statistical examination has been conducted 

in terms of the impact of fertilization on the characters and 

according to the results of the variance analysis, it has been 

determined that it statistically significantly (P<0.05) 
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affects the ratios of P, K, N and C. In all these character; as 

a result of Duncan test, sheep and poultry manures have 

been determined to be in the second homogeneous group. 

Organic substance is vitally important for soil 

productivity and the most efficient food elements are N, P 

and K in the production of agricultural products. The 

amount of these food elements in the soil constantly 

decreases depending on the growth environment and 

production. Most of the agricultural soils in our country are 

insufficient in terms of organic substance and the mineral 

and organic fertilizers are the most important solutions to 

terminate the deficiency of soil food elements (Melek, 

2020). For this reason; many studies have been conducted 

in the issue of the impact of different fertilizers on the 

development of different plant species (Sharaf, 2020). 

The morphological and physiological characters in 

plants are shaped with the interaction of genetic structure 

and environmental factors (Yigit et al., 2016a,b; Sevik et 

al., 2020a,b). Thereof; there are many factors related to one 

another and affecting the development of the plants 

(Turkyilmaz et al., 2018a,b; Aricak et al., 2019). Many 

factors such as precipitation, temperature, stress factors, 

light, air pollution and soil structure as well as genetic 

structure affect the plant development and therefore, 

agricultural product amount (Sevik et al., 2020c,d; 

Yucedag et al., 2019).  

Light and soil characters are the main factors among the 

most efficient ones (Kravkaz Kuşcu et al., 2018a,b; Ozel et 

al., 2020). Thereof; many studies are conducted in the issue 

of the impacts of these factors for the purpose of being able 

to receive more products per unit area. However; it is also 

necessary to separately determine the relations of these 

factors with one another. 
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