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This study was carried out to determine the effects of rice husk compost (RC), town waste 
compost (TW) and tobacco waste (TB) on bicarbonate extractable phosphate content (P) in soils 
having different pH levels under greenhouse conditions. Soil samples used in this study were 
taken from surfaces (0-20 cm) of agricultural fields around Samsun, Northern Anatolia. The 
experiment was conducted according to split plot design with four doses of organic matterials (0, 
2.5, 5.0 and 7.5, %). After a month of mixing organic matterials into soils, lettuce were grown in 
the medias. According to the results, RC, TW and TB applications into acidic (Tepecik), neutral 
(Kampüs) and alkaline (Çetinkaya) soils increased extractable P content. It was observed that 
effectiveness of organic matterials changed depend on soil reaction, type and dose of organic 
matterials. All organic wastes were more effective on increment of bicarbonate extractable 
phosphate content in neutral soil pH when compared the other soil pH levels.   
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Introduction 
Organic matter concentration of soils is a dynamic property and affects both soil physical and chemical 
properties and its overall sustainability. It is known that adding organic matter to soil develop soil physical 
conditions and regulate chemical conditions (Anderson et al., 1990; Gajic et al., 2006; Demir and Gülser, 
2015). Many studies showed that the amelioration of soil physical (Gülser and Candemir, 2006; Yakupoglu 
and Ozdemir, 2012) and chemical (Özdemir, 1993; Haynes, 2000) properties largley based on increaments 
of organic carbon in the soils with using organic wastes. Soil organic matter is an essential but transient 
component of the soil that controls many physical, chemical and biological properties of the soil (Carter, 
1996; Kızılkaya, 2008). In the formation of fertile soil, organic substances play a direct role as sources of 
plant nutrients which are liberated in available form during mineralization. The incorporation of agricultural 
wastes such as; poultry manure and cow dung, with rock phosphate significantly improved the release 
phosphorus and raised crop yields (Akande et al., 2005; Akande et al., 2008; Agyarko et al., 2015). 

Organic matter level of soils is mostly low in Turkey (Kızılkaya, 2004). This is a big problem especially in 
semi-arid regions. To increase the level of organic material, the most common approach is to apply different 
organic matter sources to cultivcated soils. The use of waste in agriculture, forestry and land reclamation has 
been increasingly identified as an important issue for soil fertility, conservation and residual disposal 
(Aslantas et al., 2010; Angin et al., 2013). Using waste in agriculture helps not only dispose these materials 
economically, but also reduces negative effects on the environment and improve soil quality parameters. Soil 
quality can be improved with the addition of wastes, which contains appropriate levels of organic matter 
(Candemir and Gülser, 2010). Organic conditioner application into soils improves not only the soil structure 
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but also the nutrient quantity and availability in soils (Sahin et al., 2008; Demir and Gülser, 2015; Gülser et 
al., 2015). 

This study was carried out to determine the effects of rice husk compost (RC), town waste compost (TW) 
and tobacco waste (TB) applications on extractable P content in soils having different pH levels . 

Material and Methods 
In this study, disturbed surface soil samples (0-20 cm depth) were taken from agricultural lands aroud 
Samsun, Northern Anatolia. Soil reaction was taken into account for soil sampling from neutral, acidic and 
alkaline soil series (Tepecik, TP; Kampus, KP Cetinkaya, CT, respectively). The rice husk compost (RC), town 
waste compost (TW) and tobacco waste (TB) were obtained from different institutions. Some properties of 
organic materials are given in Table 1. 

Table 1. Some properties of organic matter sources 
Organic Materials OC, % OM, % N, % C/N 
Tobacco waste  38.40 66.20 1.97 19.49 
Rice husk compost 9.91 17.08 0.88 11.26 
Town waste compost 17.86 30.79 1.55 11.52 

Soil samples were treated with four different levels of organic matterials (0, 2.5%, 5.0%, and 7.5% dry 
weight basis) and soil mixtures were put into plastic pots with a volume of 4500 cm3. Each treatment was 
replicated two times in a split block design (3 soils x 3 organic matterials x 4 application doses x 2 
replications). All pots were incubated at field capacity moisture content and 20ºC for 4 weeks under 
greenhouse conditions. After the one month of incubation period, lettuce plant was grown in the pots. At the 
end of the greenhouse study, soil samples were taken for analyses. Some physical and chemical properties of 
soils were determined as fallows; soil organic matter content by the modified Walkley-Black method (Nelson 
and Somners, 1982); soil texture by hydrometer method (Bouyoucos, 1962); pH in soil-water suspension 
(1/2.5 w:v) by pH meter (McLean, 1982), EC in the same soil suspension by EC meter (Rhoades, 1982), lime 
content by Scheibler calcimeter method (Nelson, 1982). Due to increasing soil pH after the organic matter 
applications, phosphate contents of soils were determined by sodium bicarbonate (0.5 M NaHCO3 
extractable) method (Olsen and Somners, 1982). Data analyses were done using SPSS package programe.  

Results and Discussion 

Soil properties 

Some physical and chemical soil properties are given in Table 2. According to the results, soil properties can 
be summarized as; moderately fine and  fine in texture, moderate in organic matter content, low in total lime 
content, moderately acid, neutral and moderately alkaline in pH (Soil Survey Division Staff, 1993). 

Table 2. Some physical and chemical properties of the soils 

Parameters Soil series 
Tepecik (TP) Kampus (KP) Cetinkaya (ÇT) 

Clay, % 39.4 40.2 15.0 
Silt, % 34.1 25.6 39.4 
Sand, % 26.5 34.2 45.6 
Texture Clay Loam Clay Loam 
pH (1:2.5) 5.60 7.00 8.33 
EC, dS/m 0.42 2.40 0.56 
CaCO3, % 1.19 2.40 0.56 
OM, % 2.40 1.13 1.31 

Changes in soil pH values 

Application of organic materials on soil pH are given in Table 3.  While soil pH values in Tepecik and Kampüs 
soils increased by the organic waste application, soil pH values in Çetinkaya soil decreased. Mean soil pH 
varied between 6.53 and 6.82 in Tepecik Soil, between 7.04 and 7.37 in Kampüs Soil and between 7.45 and 
7.95 in Çetinkaya Soil by the application of organic materials. Except the 2.5 % application doses in Tepecik 
soil, soil pH values varied around neutral and moderately alkaline after the organic waste treatments. 
Candemir and Gülser (2010) reported that tobacco waste application into a clay soil increased soil pH after 
16, 23 and 30 months of the application in a field study.  However, Demir and Gülser (2015) reported that 3, 
6 and 9% applications of rice husk compost into moderately alkaline soil decreased soil pH.      
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Table 3. Effect of soil organic materials on soil reactions (pH). 

 
Dosses Tepecik Kampüs Çetinkaya 

Control 0 5.91 6.89 8.12 

Town waste compost 

2.5 % 6.48 7.38 7.96 

5.0 % 6.93 7.40 7.76 

7.5 % 6.87 7.33 7.73 
Mean  6.76 7.37 7.82 

Tobacco waste 

2.5 % 6.46 7.00 7.61 

5.0 % 6.73 7.04 7.38 

7.5 % 7.28 7.08 7.36 

Mean  6.82 7.04 7.45 

Rice husk compost 
2.5 % 6.38 7.11 8.03 
5.0 % 6.62 7.17 7.91 
7.5 % 6.60 7.14 7.90 

Mean  6.53 7.14 7.95 

Bicarbonate extractable phosphate contents of soils 

The effects of amendments on the bicarbonate extractable P values changed depend on the type and rates of 
organic materials in each soil series (Figure 1). It was observed that the bicarbonate extractable P values of 
all soils increased significantly depending on soil pH and type of organic materials. Bicarbonate extractable P 
values in the control soils were 3.02 ppm for moderately acidic Tepecik, 11.21 ppm in neutral Kurupelit and 
9.20 ppm moderately alkaline Çetinkaya soil series. (Figure 1).  According to the P mean values of organic 
materials compared with the control, all organic treatments were more effective on neutral or Kampüs soil. 
The percentage increases in mean P values by the application of organic materials in moderately acidic, 
neutral and moderately alkaline soils over the control were found to be TB > TW > RC (69, 56 and 49 %, 
respectively) in Tepecik soil, TB > TW > RC (52, 43 and 29 %, respectively) in Kampüs soil and TB > TW > RC 
(59, 31 and 27 %, respectively) in Çetinkaya soil series. According to the control soils, bicarbonate 
extractable mean P contents of Tepecik, Kurupelit and Çetinkaya soil series significantly increased 57.9, 41.8 
and 39.1%, respectively (Table 4). Demir and Gülser (2015) reported that application of 9 % rice husk 
compost into soil increased available P content from 60 to 120 ppm, significantly. 

 
Figure 1. The effects of organic materials at different application rates on Tepecik (TP), Kurupelit (KP) and Çetinkaya 

(ÇT) soil series (P<0.01). 
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According to the statistical analysis of data given in Table 4, bicarbonate extractable P values were 
significantly different in soil series at 0.01 level. On the other hand, bicarbonate extractable mean P values 
were also significant for different organic materials and application doses at 0.01 level.  

Table 4. Mean values of bicarbonate extractable phosphate content at different soil series, organic material treatments, 
and application rates.   

Soil Series    Tepecik Kampüs Çetinkaya 
  7.51 a* 19.79 c 16.13 b 
Organic Matterials  Town waste comp. Tobacco waste Rice husk comp. 
   13.36 b 18.57 c 11.49 a 
Application Rates 0 2.5 % 5.0 % 7.5 % 
 7.97 a 11.95 b 16.64 c 21.35 d 

Conclusion 

The results can be summarized as; organic material treatments generally increased the bicarbonate 
extractable P contents of soils having different pH levels. Effectiveness of the organic materials varied 
depends on soil reaction, type and application rates of organic materials. The effectiveness of the rice husk 
compost on bicarbonate extractable P content of soil had considerably lower than the other organic 
materials. The highest effect on the P content was obtained with the highest rate of tobacco waste 
application in Kurupelit soil having neutral pH. All organic wastes were more effective on the increment of P 
content in neutral soil pH when compared the other soil pH levels.   
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