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1. Intrоduсtiоn 

Phosphorus castings are obtained by burning natu-

ral rock phosphate chemically or grinding finely. The 

use of phosphorus castings is increasing day by day 

because the amount of beneficial phosphorus for plants 

is low in the soil, so the phosphorus reserves used to 

produce phosphorus castings are gradually decreasing 

(Gahoonia et al. 1999). Raw phosphate or rock phos-

phate, known as phosphate rock, is the parent material 

of phosphorus castings. Rock phosphates are generally 

in apatite form in the nature and they are named as 

carbonate apatite, flourapatite, hydroxy apatite and 

sulphate apatite in terms of anion and cation in its con-

tent; the most commonly used one is flourapatite 

(Köleli and Kantar 2005).  

Earthworms have ability to increase plant develop-

ment by enhancing the physical characteristics (Baker, 

1999) and chemical conditions (Tuffen et al. 2002; 

Sabrina et al. 2009a; 2011) of the soil, so they are im-

portant elements of rhizosphere ecosystem. Earth-

worms use the large part of organic wastes such as crop 

wastes, animal manure, biosolids and industrial wastes 

(Chan and Griffiths 1988; Hartenstein and Bisesi 1989; 

Edward 1998). Earthworms break up the wastes during 

nutrition period; they accelerate decomposition of the 

substances and the change of physico-chemical features 

of the materials (Orozco et al. 1996; Vinceslas-Akpa 
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and Loquet 1997). Earthworms increase phosphorus 

availability from the soils to the plants when they are 

well entreated with manure (P) that has low solubility 

such as phosphate rock (Ouédraogo et al. 2005). 

As a phosphate source, the application of triple su-

perphosphate and rock phosphate to two different types 

of soils which were neutral and acidic; and the effects 

of avena with dry matter rate (Avena sativa L.) on P, 

Mn, Fe, Cu and Zn content in different incubation 

period were different in the plants grown in each soil 

but the difference was not found significant in general. 

Different results were obtained depending on incuba-

tion period, phosphate sources and the soil (Erdal et al. 

1998). 

Rock phosphate is the source of chemical phospho-

rous castings but its solubility is very low, so one of the 

solutions to increase its effectiveness is the application 

of the micro organisms that dissolve phosphate. In a 

greenhouse study, five levels of rock phosphate that 

contained optimum 16 mg kg-1 (0, 25, 50, 75 and 

100%) were applied to three soils (low, moderate and 

high) in different phosphorous levels of 4 frequency 

and Bacillus subtilis and Pseudomonas putida were 

grafted. As a result of the study, it was discovered that 

it had the highest dry matter yield in soil P with maxi-

mum manure treatment of pseudomonas. The fact that 

the a bacterial treatments had the highest P uptake 

capacity was attributed to the secretion of toxic materi-

als by bacteria (Hosseini et al. 2010). 
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 Due to the fact that phosphate rock is water insoluble, the interaction of macro 
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tion generally increased in comparison with the other pots which were not 

applied earthworm. According to the data obtained in the study, the effect of 

earthworm and different level of raw rock phosphate on the growth of corn 

plant was found statistically significant (p<0.05).  
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A study was performed on the solubility of phos-

phate rock obtained from two different sources to re-

search the effects of phosphorus solvent bacteria 

Azospirillum brasilense SP–245, Bacillus subtilis 

OSU–142, Bacillus megaterium M3, Raoultella terri-

gena, Burkholderia cepacia BA–7 in solution atmos-

phere. Research results show that bacteria applications 

caused a decrease in solution pH where both phospho-

rus sources were used but they caused an increase in 

electrical conductivity, phosphorus and Ca content 

(Güneş et al. 2013). Marie LB et al. (2018) conducted a 

pot-experiment with maize in a sandy loam soil with 

two fertilizer levels (0 and 100 mg P kg -1) and three 

biochars produced from soft wood (SW), rice husk 

(RH) and oil seed rape (OSR). They found that biochar 

effects on biological and chemical P processes in the 

rhizosphere were driven by biochar properties. 

In a greenhouse study performed to search the ef-

fects of earthworm, mycorrhiza and rock phosphate 

applications on grass and phosphorus suitability in the 

soil, it was discovered that earthworm castings applica-

tion increased dry matter rate and P accumulating of 

the grass considerably. When P, N, K, Ca and Mg 

concentration in grass was compared to the other 

treatments, it was seen that these values were signifi-

cantly higher in the soil with earthworms and the in-

crease in phosphorus use efficiency of the grass was 

attributed to earthworm, mycorrhiza and rock phos-

phate (Sabrina et al. 2013). 

Although chemical fertilizers which are used for 

phosphorus sources have a productive effect in agricul-

ture, they have an adverse impact on the sustainable 

use of soil. The importance of organic agriculture is 

increasing nowadays and the necessity of phosphate 

rock use is obvious. However, the low solubility of the 

phosphate sources applied to the soil has limited the 

use of them in agriculture. This study is intended to 

show the importance of the earthworms for the deter-

mination of the potential of phosphate rock to be used 

for phosphorus castings sources in agriculture and to 

determine the effects of the applications on the devel-

opment and nutrient element content of the corn plant. 

2. Materials and Methods 

The study was carried out in the greenhouse of Selçuk 

University Faculty of Agriculture in the form of three 

frequency vase trial in randomized blocks, factorial 

experimental design. A mixture of clay soil, earth-

worms (Lumbricus terrestris L.) and raw rock phos-

phate (15%) were used as sample in the study. 10 kg of 

oven-dried soil were put in the pots and 0-5-10-15-20-

25-30-35 and 40 kg da-1, P2O5 application dose of raw 

rock phosphate was added. Testing vases were divided 

into two groups as with and without earthworms. Three 

earthworms were added to each vase containing earth-

worms. In the study, the seeds of 10 corns (Zea mays 

L.), a Pioneer corn type, were planted in the vases with 

10 kg soil as a testing plant and this number was re-

duced to 6 after germination. Night and day tempera-

ture in the greenhouse was 28/20 ºC, 16 hours’ light/8 

hours’ dark period; and relative humidity was between 

40/60%.  The plants were irrigated with distilled water 

and harvested by cutting from the soil surface after 50 

days of development, and then some measurements and 

analyzes were made on the harvested plants. After the 

plant samples from the experiment were watered by tap 

water and diluted HCI solution, they were directed 

through pure water. Then they were dried in drying 

oven at 70oC for 48 hours and ground, and then nitro-

gen analysis was performed in the extract obtained by 

means of method of wet decomposition (Bayraklı 

1987) with sulphuric acid (Lindsay and Norwell 1978). 

P, K, Ca, Mg, Fe, Cu, Mn, Zn elements were analyzed 

with ICP-AES in extracts obtained from burned plant 

samples (Soltanpour and Workman 1981).     

The analysis of the soil sample used in the test was 

performed according to texture: (Bouyocous 1951), 

pH: (Richards 1954), EC: (U.S. Salinity Lab. Staff 

1954), organic matter: (Smith and Weldon 1941), Ca-

CO3: (Hızalan and Ünal 1966), total nitrogen: (Bremn-

er 1965), phosphorus: (Olsen et al. 1954), changeable 

cations: (Knudsen et al. 1982), trace elements 

(Soltanpour and Workman 1981). Some physical and 

chemical characteristics of the soil used in the study 

were given in Table 1. Data were analyzed as a factori-

al experiment in a completely randomized manner with 

three replication using the JMP statistical software, 

version 5.1 (SAS Institute INc., Cary, NC, USA). 

Sources of variation were treatments, incubation day 

and their interaction. Means were compared by Stu-

dent’s t-test at a significance level of 0.05. 

Table 1 

Some physical and chemical properties of the trial soil 

Properties Value Properties Value Properties Value 

Sand % 21.28 Org. Mat. (%) 0.11 Fe (mg kg-1) 2.25 

Clay % 50.72 CaCO3 (%) 21.48 Cu (mg kg-1) 0.31 

Silt % 28.00 Total N (mg kg-1) 12.00 Mn (mg kg-1) 1.15 

pH 8.15 P2O5 (mg kg-1) 6.30 Zn (mg kg-1) 0.37 

EC (µS/cm) 625 K2O (mg kg-1) 26.07   
 

3. Results and Discussion 

3.1. Development of the plants 

According to the data obtained from the test, the ef-

fect of earthworm and raw rock phosphate applied to 

the soil on the growth of corn plant was found to be 
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statistically significant (p<0.05). An increase in the 

length of the plant was observed when plants with both 

worms and raw rock phosphate were compared with 

other no-worm applications. Plant lengths in worm and 

raw rock phosphate application were between 64.72 

and 79.78 cm, whereas plants with raw rock phosphate 

were only between 52.06 and 68.52 cm. The highest 

plant length was obtained from the plant which was 

grown in the application dose of 20 kg P2O5 da-1 (79.78 

cm). The lowest plant length (52.06 cm) was obtained 

form the control application without earthworm (Figure 

1).  

The effects of earthworm casting application and 

raw rock phosphate applied to soil in different doses on 

corn biome are given in Figure 2. As shown in the 

figure, the effects of the application on the biomass of 

the corn are different and these differences were signif-

icant when the application effect was examined in 

terms of dose and application x dose interaction (p 

<0.05). The biomass values of the corn varied between 

78.26 and 31.66 g. The highest corn biomass value was 

obtained as 78.26 g from the plant where earthworms 

were added and the raw rock phosphate was applied as 

20 kg P2O5 da-1. The lowest biomass value was ob-

tained (31.66 g) in the control application without 

earthworm (Figure 2). 

 

Figure 1 

The effect of raw rock phosphate and earthworm application on the content of corn plant height. 

 
Figure 2 

The effect of raw rock phosphate and earthworm application on the content of corn plant biomass. 

3.2. Macro element contents of the plants  

The effect of different levels of raw rock phosphate 

applications on the nitrogen content of corn is given in 

Table 2. The highest N content in corn was received 

from the plant with earthworms at 20 kg P2O5 da-1 

application dose. Nitrogen content of the corn in-

creased more than the control group and the difference 

between the applications (with and without earth-

worms) and raw rock phosphate doses was significant. 

The application x dose interaction to the nitrogen con-

tent of the relevant plant was statistically insignificant 

(p<0.05) (Table 2). Nitrogen content of the corn varied 

between 2.73 and 1.45% and the lowest nitrogen con-

tent was determined in the control application without 

earthworm. According to Jones et al. (1991), nitrogen 

contents of corn were at the fault level.  
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The effects of the application of different raw rock 

phosphate doses and earthworm castings on phospho-

rus content are given in Table 2. As seen in Table 2, P 

concentration content of corn generally increased de-

pending on the increasing phosphorus doses. The effect 

of two different applications (with and without worm) 

and different doses of raw rock phosphate on the phos-

phorus content of maize was found significant (p 

<0.05). According to Jones et al. 1991, phosphorus 

content of the plants is between 0.3- 0.5% of their dry 

weight.  According to the research results, phosphorus 

content of corn is at the fault level. This rate is in mi-

nus position and it drops below 0.1%. Phosphorus 

content of corn changed between 0.18 and 0.38% and 

the highest phosphorus content was determined in 20 

kg P2O5 da-1 application dose without earthworm 

(0.38%); the lowest phosphorus content was found in 

the control group without earthworm (0.18%). Phos-

phorus content of the test soil was quite low (0.001%). 

Phosphorus level of the soils generally varies between 

0.02% and 0.15% and too little of it (1-2%) can be 

obtained by the plants. Phosphorus exists in the soil in 

two ways as organic and inorganic. The plants make 

use of inorganic orthophosphate that is melted in 

groundwater.  

The effect of the applications with and without 

earthworm and different raw rock phosphate doses on 

potassium content of corn is given in Table 2. The 

highest (5.04 %) K content in corn was obtained from 

the plant with earthworm in 5 kg P2O5 da-1 application 

dose. Potassium content of corn increased compared to 

the control group and the difference between the appli-

cations (with and without earthworm) and raw rock 

phosphate doses was found significant. The effect of 

application of x dose interaction to the potassium con-

tent of the plant in question was found significant (Ta-

ble 2). Potassium content of corn plant varied between 

3.15 and 5.04% and the lowest potassium content (3.15 

%) was determined in the control application without 

earthworm. According to the research results, potassi-

um content of corn plant is usually sufficient and even 

higher (Jones et al. 1991).  

The effect of different doses of raw rock phosphate 

and earthworm castings application on the calcium 

content of corn is given in Table 2. As seen in Table 2, 

Ca concentration of corn varied depending on increas-

ing doses of phosphorus. The effect of two different 

applications (with and without earthworm) and differ-

ent doses of raw rock phosphate on the calcium effect 

of corn was found significant (p<0.05). According to 

the research results, the calcium contents of corn are 

generally in sufficient level (Jones et al. 1991). The 

highest Ca content in corn was obtained from the plant 

with earthworms at the application dose of 5 kg P2O5 

da-1.  

The effect of different doses of raw rock phosphate 

and earthworm castings application on the magnesium 

content of corn is given in Table 2. The highest Mg 

content (0.38%) in corn plant was obtained from the 

plant without earthworm at the application dose of 35 

kg P2O5 da-1. Magnesium content of corn increased 

more than the control and the difference between the 

applications (with and without earthworm) and raw 

rock phosphate doses was found significant. The effect 

of application x dose interaction on the magnesium 

content of the relevant plant was not significant (Table 

2). The magnesium content of corn plant varied be-

tween 0.29 and 0.38% at a sufficient level (Jones et al., 

1991), and the lowest magnesium content (0.29%) was 

found in the control application with earthworm. Ac-

cording to the research result, the magnesium content 

of corn plant was generally at a sufficient level (Jones 

et al. 1991). 

3.3. Micro element contents of the plants 

The effect of different doses of raw rock phosphate 

on the iron content of corn is given in Table 2. The 

highest Fe content in the corn (215.11 mg kg-1) was 

obtained from the plant to which the earthworm cast-

ings were added at an application dose of 25 kg P2O5 

da-1. Fe content of corn increased in comparison with 

the control plant and the difference between the appli-

cations (with and without earthworm) and raw rock 

phosphate doses, and application x dose interaction 

was found statistically significant (p<0.05) (Table 2).  

Fe content of corn varied between 215.11 and 104.56 

mg kg-1 and the lowest Fe content was determined in 

the control application with earthworm. According to 

Jones et al. (1991), Fe content of corn was at a suffi-

cient level.  

The effect of different doses of raw rock phosphate 

and earthworm castings application on the copper con-

tent of corn is given in Table 2. As seen in Table 2, Cu 

concentration of corn varies between 9.61 and 12.33 

mg kg-1. The effect of two different applications (with 

and without earthworm) and different doses of raw 

rock phosphate on copper content of corn was found 

significant (p<0.05). According to Jones et al. (1991), 

copper content of corn is at a sufficient level. The 

highest Cu content in corn was obtained from the plant 

(12.33 mg kg-1) that the earthworm was added to at an 

application dose of 20 kg P2O5 da-1.  

The effect of the applications with and without 

earthworm and different doses of raw rock phosphate 

on the zinc content of corn is given in Table 2. The 

highest Zn content (55.67 mg kg-1) in corn was ob-

tained from the plant with earthworm at 20 kg P2O5 da-

1 application dose. Zinc content of corn increased com-

pared to the control and the difference between the 

applications (with and without earthworm) and raw 

rock phosphate doses was found significant (p<0.05). 

The effect of application x dose interaction on the zinc 

content of the plant in question was found significant 

(p<0.05) (Table 2). According to Jones et al. (1991), 

zinc contents of corn were at a sufficient level. Zinc 

content of corn varied between 31.44 and 55.67 mg kg-

1 and the lowest zinc content was determined in the 

control application with earthworm (31.44 mg kg-1).    

The effect of the applications with and without 

earthworm and different doses of raw rock manganese 

on the zinc content of corn is given in Table 2. 
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As seen in Table 2, Mn concentration of corn varies 

depending on increasing doses of phosphorus. The 

effect of two different applications (with and without 

earthworm) and different doses of raw rock phosphate 

on manganese content of corn was found statistically 

significant in terms of application, dose and application 

x dose interaction (p<0.05). According to Jones et al. 

(1991), manganese content of corn is at a sufficient 

level in terms of these values.  The highest Mn content 

in corn was obtained from the plant with earthworm at 

20 kg P2O5 da-1 application dose (121.28 mg kg-1). The 

lowest manganese content was obtained from the con-

trol application without earthworm (92.56 mg kg-1). 

Table 2 

The effect of raw rock phosphate and earthworm application on the content of corn plant nutrient element. 

 P2O5 
 (kg da-1) 

% mg kg-1 

N P K Ca Mg Fe Cu Zn Mn 

E
ar

th
w

o
rm

 

0 1.83 0.20 fg 4.19 e-h 0.31 gh 0.29 104.56 f 9.67 e 31.44 ı 98.83 e-g 
5 2.44 0.25 cd 5.04 a 0.62 a 0.34 125.56 ef 11.39 a-c 47.22 b-d 100.11 e-g 
10 2.59 0.24 c-f 4.57 b-e 0.49 bc 0.36 158.67 cd 11.72 ab 52.56 ab 102.22 d-g 
15 2.26 0.24 c-e 4.62 bc 0.38 e-g 0.31 164.22 c 11.39 a-c 49.22 a-c 100.28 e-g 
20 2.73 0.26  cd 4.94 ab 0.45 b-d 0.34 186.67 bc 12.33 a 55.67 a 121.28 a 
25 2.46 0.23  c-f 4.66 bc 0.52 b 0.32 215.11 a 11.89 ab 45.00 c-e 116.94 ab 
30 2.00 0.30 b 4.48 c-e 0.40 d-f 0.36 173.33 bc 11.22 b-d 41.00 d-g 111.67 a-d 
35 2.36 0.25 cd 4.62 b-d 0.47 bc 0.36 179.89 bc 11.00 b-d 41.89 d-g 114.72 a-c 
40 2.34 0.27 a-c 4.22 d-h 0.36 fg 0.34 192.67 ab 11.61 ab 43.33 c-f 107.11 b-e 

N
o

 E
ar

th
w

o
rm

 

0 1.45 0.18 g 3.15 j 0.25 h 0.31 110.89 ef 9.61 e 32.56 hı 92.56 g 
5 1.87 0.23 c-f 4.38 c-f 0.34 fg 0.29 127.56 ef 9.72 e 40.22 d-g 99.50 e-g 
10 1.75 0.25 cd 4.34 c-f 0.50 bc 0.38 158.56 cd 10.50 c-e 35.56 g-ı 106.22 c-f 
15 1.74 0.24 c-e 4.47 c-e 0.48 bc 0.37 127.56 ef 11.06 b-d 37.78 e-ı 103.61 b-e 
20 1.70 0.38 a 4.29 c-g 0.35 fg 0.36 134.67 de 11.39 a-c 48.44 bc 119.06 a 
25 1.79 0.19 fg 3.87 h 0.37 e-g 0.37 125.22 ef 11.17 b-d 38.89 e-h 95.33 fg 
30 1.60 0.23 d-g 3.92 gh 0.41 d-f 0.37 134.00 d-f 11.56 ab 33.78 g-ı 94.89 g 
35 1.80 0.25 c-e 4.06  f-h 0.44 c-e 0.38 127.78 ef 11.00 b-d 35.33 g-ı 99.06 e-g 
40 1.66 0.20 e-g 3.51 ı 0.36 e-g 0.37 124.11 ef 10.33 de 37.78 f-ı 96.11 e-g 

 LSD 

(0.05) 

ns 0.04 0.35 0.06 ns 25.40 0.89   6.32 9.44 

 

Earthworm are known to accumulate heavy metals 

in their tissues.  Different earthworm species accumu-

late heavy metals to different degrees; further, heavy 

metal accumulation in earthworms is also dependent on 

soil characteristics (including organic waste).  The 

accumulations of Zinc and Copper in particular have 

higher rates of accumulation in earth worms (Domi-

guez et al. 2012; Lukhari et al. 2005). 

The vermicomposting process results in the Potas-

sium content being significantly increased. This is due 

to variations in Potassium distribution between the 

exchangeable and non-exchangeable forms.  The total 

quantity of Potassium is however unchanged by earth-

worms – they however can change the form of Potassi-

um in the soil which increases the nutrient content 

(Kumar 2005). The large part of phosphorus in the soil 

is in a formation that can’t be made use of the plants. 

Phosphorus must be decomposed and turned into phos-

phate anions so that the plants can benefit from the 

phosphorus existing in organic or inorganic combina-

tions of phosphorus.  

The plants can benefit from free phosphate anions 

easily but it is hard for phosphate anions to be free in 

many kinds of soil. The plants can hardly make use of 

phosphorus especially in lime soil and in high pH soils 

and in too much acidic soil (Güneş et al. 2013). 

When the development and nutrient element con-

tent of corn without earthworm are compared to the 

corn with earthworm, it was found that the inclusion of 

the earthworm increased the solubility of the phospho-

rus introduced into the soil and again increased the 

growth and nutrient content of the plant. In terms of 

qualitative and quantitative metabolic compositions, 

the properties of the rhizosphere differ from those of 

bulk soil, and their roles should be taken into account 

when investigating root exudates (Haichar et al. 2014; 

Mönchgesang et al. 2016; Coskun et al. 2017). Studies 

have shown that the inclusion of worm and raw rock 

phosphate significantly improves the growth and nutri-

ent content of plants. (Erdal et al. 1998; Sabrina et al. 

2013; Quédraogo et al. 2005; Hosseini et al. 2010; 

Güneş et al. 2013). There may be some reasons for 

increased phosphorus solubility, plant growth and nu-

trient content as a result of the earthworm inclusion. 

Earthworms are generally called as ecosystem engi-

neers because of their abilites to modify the soils and 

plant communities (Lavelle et al. 1997; Edwards, 1998; 

Hale et al. 2005). Earthworms change the physical 

characteristics (Edwards and Shpitalo 1998), nutrition 

(Edwards and Bohlen 1996) and biological activities of 

the soil (Doube and Brown 1998) and surface plant 

communities (Piearce et al. 1994; Wurst et al. 2005) on 

account of mixing the surface, droppings, canalising 

and other activities. Zhu et al. (2016) also reported that 

the sugar content in corn root exudates increased espe-

cially as the N rate increased.  

According to the results of this study, earthworm 

castings application and raw rock phosphate generally 

increased the development and nutrient element content 
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of corn. Earthworm castings application and raw rock 

phosphate increased the development and nutrient 

content of the plants in other similar studies as well 

(Erdal et al. 1998; Sabrina et al. 2013). This contribu-

tion of the earthworms can be attributed to their diges-

tion of organic matters in a good way. Accordingly, in 

a study performed in California it was discovered that 

surface litter was decomposed faster after Lumbricus 

terrestris was put in an apple garden that was irrigated 

and the soil became more fertile (Werner 1997).  Plants 

need small quantities of trace elements (or Micronutri-

ents) in the soil to thrive.  If the quantity of Micronutri-

ents is however to large, this can prevent plants from 

thriving or even be harmful (Khwairakpam and Bhar-

gava 2009).  Earthworms are helpful in this regard due 

to their ability to accumulate certain metals ingested or 

absorbed via their intenstive and skin. This can help 

regulate potentially harmful elements to plants in the 

soil (Sharma et al. 2005). 

Phosphorus solubility has increased due to the 

earthworm casting applications being applied as an 

increasing factor for the current usefulness of phos-

phate sources. In worm and nonworm applications, the 

usefulness of phosphorus has increased more than 

control application (Table 2). Similar studies on this 

subject support this research (Ouédraogo et al. 2005; 

Hosseini et al. 2010).  

The success of earthworms in how they can digest 

organic matter in the soil is evident in the excellence of 

their castings. Tutar (2013) stated that earthworm cast-

ings contained a large amount of bacteria (azotobacter) 

and mycorrhizal mushrooms that produce nitrogen 

fixation from symbiotic bacteria (Rhizobium) and 

asymbiotic microorganisms. He emphasized that secre-

tion of the earthworms contained a large amount of and 

a great variety of enzymes. When vitamins, amino 

acids, growth hormone, and these secretions mixed 

with their feces, it allowed the plant to grow faster and 

made it more resistant to bad environmental conditions. 

4. Conclusion 

It is important to understand the interdependency 

between the soil, earthworms, metals and microorgan-

isms in the soil and vermicomposts. Understanding 

these dependencies is key to creating high quality or-

ganic fertilizers. Microorganisms in the soil are a key 

food source for earthworms, but earthworms cannot 

digest some microorganism species; in such cases, their 

population can increase in the earthworm’s gut and in 

their excrement. On the other hand, earthworms can 

kill some microorganism species during digestion. 

 This study was intended to be able to increase cur-

rent resoluble phosphorus amount and the usability of 

raw rock phosphate in agriculture. The importance of 

organic agriculture is increasing nowadays and the 

necessity of phosphate rock use becomes obvious. Low 

solubility of these phosphate sources limits their uses 

in agriculture. Actually, the use of natural sources in 

natural ways without damaging the structure of the soil 

is imporant in agricultural sustainability. When this 

was taken into consideration, it was found out as a 

result of the study that the earthworms applied to in-

crease the solubility of the existing phosphorus and raw 

rock phosphate in the soil made a contribution to the 

solubility considerably. Therefore, instead of giving 

more manure to lime soils to compensate for phospho-

rus deficiency due to fixing, the solubility of the cur-

rently applied fertilizer should be increased. In these 

applications, making use of earthworms, which are 

completely natural and biological fertilizers, not only 

contributes greatly to the sustainability of the soil but 

also prevents extra costs. If there is a production with 

manure application from the beginning, it would be 

wise to do this with phosphorus rock. 
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