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Abstract: The effects of various sewage sludge (biosolid) rates and a single dose 
barnyard manure application on the fruit yield, growth, nutrition and heavy metal 
accumulation of apple trees were investigated. The experiment was conducted using a 
completely randomized design with 4 replicates in dry conditions in Van, in the East 
Anatolia region of Turkey in 2000 and 2001. Sewage sludge was added to the soil at 
the rates of 0, 10, 20, 40 and 60 kg tree-1. Barnyard manure was applied to the soil at 
a rate of 25 kg tree-1. Two years' data showed that the addition of sewage sludge to 
calcareous soil significantly increased fruit yield, cumulative yield efficiency, shoot 
growth and leaf N, Mg, Fe, Mn and Zn concentrations at the end of the study. These 
increases were generally lower with barnyard manure applications. The sewage sludge 
and manure applications did not cause any significant increase in tree trunk girth and 
P, K, Ca, Ni, Cr and Cd concentrations in leaf samples. Leaf Fe, Mn and Zn 
concentrations increased at the highest sludge rate from 88.0 to 105.3, from 44.2 to 
75.5 and from 9.2 to 10.4 mg kg-1, respectively. The 2-year results of this study 
demonstrated that sewage sludge applied to apple trees did not cause toxicity in the 
leaves. However, long-term sewage sludge application may result in the accumulation 
of some heavy metals in the soil and their entry into plants in quantities above the 
maximum permitted concentrations. 
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