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Introduction  

In recent years awareness and the importance of the nutrition contained in olives 
and the effects on people’s health has gradually increased. Since prehistoric times the olive 
tree has proven to be the one providing yield for the longest period.  The support given to 
olive cultivation in our country has led to the yearly expansion of olive field production. 
According to the data of Tüik (2006) olive trees numbered 129.322.416 units covering 
acreage of 712.000 with an annual production of 1.760.000 tons of olive. The olive producing 
sector provides a means of living for nearly 400.000 peasant families and the ratio of olive 
fields within the overall cultivated fields is nearly 2 %.  

The main purpose of this research is to determine the effects of fertilizers with 
the three main nutrients nitrogen (N), phosphorus (P2O5) and potassium (K2O) on the yield 
and quality on olive trees in a full production period, It is well documented that organic 
matter has great importance on soil fertility in plant production. Organic fertilizers originating 
from animal and plant matter were applied with mineral fertilizers to increase the efficacy of 
the mineral fertilizers. The main purpose of this study is to examine the effects of 
organomineral produced by coating humus (humic acid + fulvic acid) made from leonardite 
(immature lignite) a mineral from the early geological period containing a high amount of 
humus and comparing it against other fertilizers to determine each of their effects on the 
yield, nutrition and quality of olive trees.  

The effect of fertilization was determined by the effects of fertilizers on the yield 
per tree in comparison with the soil and plant analyses. In the result of this study, the correct 
fertilizer proposals were done in depend on the analyses of soil and plant by determining the 
required amounts of mineral fertilizer, mineral fertilizer + farmyard manure and 
organomineral fertilizer to take the enough yield per tree. 
 

Materials and Methods 

In  this project, 17 years old olive trees of the Domat variety which forms about 
1.4 % of olive trees in Turkey were planted at a distance of  7 x 7 m, at the Kemalpasa 
Research and Production Station of Olive Research Institute. The trees in this trial were 
irrigated by the drip irrigation method. Domat is an early fruit bearing variety with a high and 
regular production rate. It is an advisable variety for irrigated intensive table olive plantations. 
Its product is utilized for green table processing. Fruits are collected in their green mature 
period, the pits are removed and the fruits are processed as stuffed olives (Canözer, 1991).  

 
Table 1. Fertilizer kinds, application period, fertilizer amounts and organic matter amounts       

                              Fertilizer type 
Application 

period 
Fertilizer 
amounts 

Organic matter 
amounts 

15:15:15 
January-
February 

2 kg/tree 
3 kg/tree 

- 
Mineral  
fertilizer (MF) 

Ammonium nitrate (% 33 N) April-May 
600 g/tree 
900 g/tree 

- 

15:15:15 + Farmyard manure 
(sheep) 

January-
February 

2 kg/tree 
3 kg/tree 

  650 g/tree 
1000 g/tree 

Mineral fertilizer 
+ 
Farmyard 
manure (FYM) 

Ammonium nitrate (% 33 N)   
+ Farmyard manure (sheep) 

April-May 
600 g/tree 
900 g/tree 

  190 g/tree 
  300 g/tree 

12:12:12 + % 20 Humus 
January-
February 

2 kg/tree 
3 kg/tree 

  400 g/tree 
  600 g/tree Organomineral 

fertilizer (OMF) 
27:0:0 + % 20 Humus April-May 

600 g/tree 
900 g/tree 

  120 g/tree 
  180 g/tree 



Organic matter amount was accepted 62.48 % in dry matter in Table 1 (Kacar ve 
Katkat, 1999). 

This study was organised with four replications according to Randomised 
Complete Blocks Design with 7 parcels and 2 trees were in every application. Leaf samples 
were taken from every tree in the form of opposite leaf pairs which were located in the centre 
of annual shoots also soil samples were taken from every tree in 4 different sites and two 
different depths  (0-30 cm and  30-60 cm). The soil samples taken from each tree were united 
in a single sample. Thus the homogenous of the field and trees were determined before the 
trial was set and depending on the results of the soil and leaf analyses the fertilizer application 
was set out in the proposal. Each year trees in the parcel were scaled separately and the 
amounts of yield per tree were determined. The measuring of number of fruits in kilo, the 
width and length of the fruits were done by sample taking. The results of leaf, soil and fruit 
analyses were evaluated by a SPSS statistical software programme. At first, variance analysis 
was done by the use of Randomised Complete Blocks Design and depending on the results 
was used to determine the application of fertilizer dose. The application which has more 
effective on the parameters (nutritional status, yield and quality properties) was determined by 
doing the test of Tukey HSD for statistical differences between the applications (SPSS 15.0).  
 

Results and Discussion 

Before the application of fertilizer soil samples which had been taken from a 
depth of 0-30 cm and 30-60 cm were clay-loam structure, moderate alkaline, had no salinity 
problems, were rich in lime but poor in organic matter. From the nutrient point of view, they 
were poor in nitrogen, moderate in phosphorus, adequate in potassium, very rich in calcium 
and magnesium. Iron, manganese and copper were adequate; zinc and boron were inadequate 
in micronutrients. 

After the application of fertilizer, the effect of the fertilization on the other 
properties except the amount of organic matter of soil samples taken from a depth of 0-30 cm 
and 30-60 cm was unimportant statistically. Oprea et al. (1997) and Burzynska et al. (2000) 
informing that fertilizer applications had a positive effect on organic matter supported our 
findings.  

The results of the analysis of leaf samples taken before the application of 
fertilizer were evaluated according to the reference values of Olive Research Institute, 
Regional Leaf and Soil Laboratory (Anonymous, 1993). According to the evaluation, other 
nutrients were adequate except total nitrogen in leaf. 

Within the four year study it was determined the following changes in amounts 
took place in leaf samples, nitrogen between 1.09 % and 1.61 %, phosphorus 0.06 % and   
0.14 %, calcium 1.01 % and 3.44 % and magnesium 0.15 % and 0.46 %. While nutrient 
amounts of the leaf sample were evaluated between rarely and adequate except potassium, 
because potassium changed between 1.50 % and 3.20 % the amount of potassium in the leaf 
sample was evaluated in adequate and excess (Anonymous, 1993). When the results of 
microelement analysis were evaluated according to Anonymous (1993), it was determined 
that the amount of other microelements were adequate or a little excess except boron while 
the amount of boron changed between rarely and adequate. When the literature related 
subjects were examined Martynovich and Martynovich (1996), Gondek and Mazur (2005) 
similar results were obtained. When the amounts of macro and microelement of the leaf 
samples were evaluated statistically, the effect of  time in  (except for the year 2006) on the 
change of  the amount of  nitrogen  percentage was more excess than the effect of fertilizer 
type and doses. The effect of time in years on phosphorus amount percentage in leaf was 
more effective than fertilizer applications. It was understood that the effect of time in years on 
potassium amount percentage in leaf was more effective in proportion to nitrogen and 



phosphorus. This effect was more regular in proportion to nitrogen and phosphorus. It was 
determined that different fertilizer applications were not effective on the amount of calcium in 
leaf samples while the time in years was effective significantly statistically. The effect of time 
in years on the amount of magnessium in leaf samples was more in excess proportionately to 
fertilizer applications. It was determined that the time in years was more effective than 
fertilizer type and doses on the amount of all micronutrients in leaves statistically. 

It was determined that the yields per tree changed between 9.17-10.32 kg before 
the application of fertilizer and according to this result it can be said that the trees had a 
homogenous yield. The effect of fertilizer application on yield per tree according to years was 
given in Table 2. Yield per tree changed between 13.27 kg and 84.00 kg incase of not to take 
into consideration of years. Incase of not to take into consideration of fertilizer applications, it 
was determined that the effect of years on the yield per tree was significantly effective 
statistically. Especially the amounts of yield per tree in 2006 were obtained one fold in 
proportion to other years. The reason for this being rainfall on the trial area was higher than 
the other trial years 2005-2006 (autumn-spring). 

 
Table 2. The effect of fertilizer applications on the yield per tree according to years 

Yield (kg/8 tree)  

Year Control 
MF 
2 kg 

MF  
3 kg 

MF+FYM 
 2 kg 

MF+FYM  
3 kg 

OMF  
2 kg 

OMF 
 3 kg 

2004 13.27 16.40 17.80 17.16 18.20 19.60 25.60 

2005 20.95 23.40 30.60 25.24 30.84 31.24 32.66 
2006 45.15 52.66 58.50 57.80 63.40 80.10 84.00 
2007 13.63 13.73 12.94 16.95 21.99 35.14 37.64 
Mean 23.25 26.42 29.96 29.29 33.61 41.52 44.98 

 
When the effects of the time in years and the application of fertilizers on the yield 

per tree were taken into account and evaluated proportionately with the yield in the control 
parcels every year accepted as 100, the effects of fertilizer applied on the tree were given 
proportionately in Table 3. When the mean proportional yield variations were examined in 
Table 3, according to the mean values of 4 years, it was seen that the application of mineral 
fertilizer increased the yield per tree between 13 % and 26 %, farmyard manure in addition to 
mineral fertilizer applications increased the yield per tree between 26 % and 44 % and 
organomineral fertilizer applications increased the yield per tree between 78 % and 93 %. 

 
 Table 3. The effect of years and fertilizer applications on proportional yield per tree 

Proportional Yield  (%) 

Year Control 
MF  
2 kg 

MF  
3 kg 

MF+FYM  
2 kg 

MF+FYM 
 3 kg 

OMF  
2 kg 

OMF  
3 kg 

2004 100.00 123.60 134.10 129.30 137.20 147.70 192.90 

2005 100.00 111.70 146.10 120.50 147.20 149.10 155.90 
2006 100.00 116.60 129.60 128.00 140.40 177.40 186.00 
2007 100.00    97.10   94.90 124.40 161.30 257.80 276.20 

Mean 100.00 113.60 126.20 126.00 144.60 178.58 193.50 
 

  With the condition of the amounts of yield per tree accepted as 100 in every 
application in the first trial year, the yield was calculated accordingly the results were shown 
in Table 4. While the mean proportional yield variations in the control parcel were 75 % it 



was seen that this variation that in the only mineral fertilizer application of  2 kg and 3 kg was 
between 61 % and 68 %, in mineral fertilizer with added farmyard manure the result was 
between 70 % and 84 % with organomineral fertilizer the result was 75 % and 111 %. 
 
Table 4. The change of proportional yield according to years taking to base fertilizer 

applications of the years of 2004  

Proportional Yield  (%) 

Year Control 
MF 
2 kg 

MF 
3 kg 

MF+FYM 
2 kg 

MF+FYM 
3 kg 

OMF 
2 kg 

OMF 
3 kg 

2004 100.00 100.00 100.00 100.00 100.00 100.00 100.00 

2005 157.90 142.70 171.90 147.10 169.50 159.40 127.60 

2006 340.20 321.10 328.70 336.80 348.40 408.70 328.10 

2007 102.70   80.67   72.69   98.80 120.80 179.30 147.00 

Mean 175.20 161.10 168.09 170.70 184.70 211.80 175.70 
 

In the control parcel the main factor component of yield was rainfall, irrigation 
and the amounts of nutrients contained in the soil. The yield which was obtained from 
fertilizer applications was rainfall, irrigation and fertilizer application. When we got out from 
the yield which was obtained from fertilizer to the yield in control trees, the yield variaton 
was take place by fertilizer effect. When the mean values of 4 years were taken into 
consideration in Table 5, it was seen that the difference of increase of yield from fertilization 
according to control was obtained minimum from mineral fertilizer application and farmyard 
manure, was obtained maximum increase from organomineral fertilizer application. The 
reason of the difference of mean yield of 4 years per tree from mineral fertlizer applications in 
addition to farmyard manure according to control were less in proportion to only mineral 
fertilizer application, one part of nutrients in the soil or mineral fertilizer were taken from 
microorganisms during the farmyard manures were decomposed by the microorganisms in 
soil. The reason of the maximum increase in organomineral fertilizer that the origin of organic 
matter of organomineral fertilizer was leonardite which was not decomposing quality by 
microorganisms in soil. The other reason was although two different types of organic material 
were added to the soil in equal ratios, the organic matter originating from leonardite (humus) 
had more and stabilized the humus in proportion to organic matter in the farmyard manure 
and retention of water and nutrients. 
 
Table 5. The differences of yield were obtained per tree from fertilizer according to control  

      (kg yield/tree)  

Year Control 
MF 
2 kg 

MF 
3 kg 

MF+FYM 
2 kg 

MF+FYM 
3 kg 

OMF 
2 kg 

OMF 
3 kg 

2004 0(13.27) 3.13   4.50  3.89  4.93   6.33 12.33 

2005 0(20.95) 2.45   9.65  4.29  9.89 10.29 11.71 

2006 0(45.15) 7.51 12.35 12.65 18.25 34.95 38.85 

2007 0(13.63) 3.32   8.36  -0.40  -0.19 21.51 24.01 

Mean 0(23.25) 6.04 10.36   3.17   6.84 18.24 21.73 
 

The results of the 4 years study determined that the production years, not taking 
into consideration the fertilizer applications were significant per tree yield in the Domat olive 
variety. Besides this it was determined; the mineral fertilizer with added farmyard manure 



was more effective on the yield per tree only in proportion to that of the sole use of mineral 
fertilizer; that organomineral was more effective on the yield increase than mineral fertilizer 
with added farmyard manure. According to literature studies; Liao (1989), Sochtig and 
Grabbe (1995), Bado et al. (1997) also obtained similar findings which supported our own. 

For quality purposes and for table variety the measuring of fruit number in kg, 
fruit width and length was taken before the application of fertilizer it was determined that the 
fruit number in kg was between 130 and 149, the fruit width was between 1.69 cm and 1.98 
cm and length was between 2.60 cm and 2.99 cm. After the application of fertilizer the results 
in comparison were; the fruit number in kg was between 156 and 238, the fruit width was 
between 1.69 cm and 2.00 cm and the fruit length was between 2.32 cm and 2.82 cm. 
According to Canözer (1991) it was stated that the fruit number in kg averaged 189, the fruit 
width was 1.95 cm and fruit length was 2.67 cm in the Domat variety. In statistical analyses, 
the fertilizer applications were noneffective on the quality parameters. Similar effects were 
obtained from fertilizer applications in different plants in studies undertaken by Sochtig and 
Grabbe (1995), Tejada et al. (1995). 
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