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ABSTRACT 
Mehlich (Mehlich-3}, Sultanpour (AB-DTPA) and Lindsay (DTPA) as multinutrients 

extractants have been used to determine the available Ni in soil. However, the element 
fraction extracted by these methods are not known. In the present study, fifteen calcareous 
soils, collected from the north western coast of Egypt, representing a wide range of physical 
and chemical properties including total Ni content, were analyzed by sequential extraction 
technique to isolate five fractions of nickel, which are (water soluble, exchangeable, 
carbonate bound, Fe-Mn oxide bound and organically bound fractions. The residual fraction 
of Ni was estimated by subtracting the sum of the five Ni fractions from total Ni. The 
amounts of total Ni in soils varied from 7.84 to 64.8 mg/kg. The available amounts of Ni were 
chemically extracted by Mehlich-3, AB-DTPA and OTPA extractants. The ranking of these 
three extractants for Ni extraction was Mehlich-3 >AB-OTPA>DTPA. The results also 
showed strong correlation between the carbonate bound and residual Ni and the amounts 
extracted by Mehlich-3 or DTPA extractant. On the other hand, the Ni extracted by AB
DTPA was highly correlated with the water soluble and residual Ni fractions. Also, the 
highest correlation was found between Ni extracted by DTPA and the sum of water soluble, 
exchangeable, carbonate bound, Fe-Mn bound and residual fractions of Ni. In the case of 
AB-DTPA or Mehlich-3, the highest correlation was observed with the sum of soluble, 
exchangeable, carbonate bound and Fe-Mn oxides bound Ni fractions. The sum of these 
fractions may give significant effect on the mobility of Ni in soils. 
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INTRODUCTION 
Nickel (Ni) is a nutrient required by plants in very small quantities, 

nonetheless, it is essential for plant growth and will lead to definite visual 
symptoms if not available in adequate amounts. In general, naturally 
occurring concentration of Ni in soil is lower than 100 ppm (McGrath, 
1995). Heavy metals including Ni may be distributed among many 
components of the soil or sediment and may be associated with them in 
different ways (Kabala and Singh, 2001; Khairah et at., 2009). The nature 
of the association is referred to as speciation. The general approach, for 
the soil speciation studies, has been to separate the element from soil 
using different chemical reagents into fractions and by analyzing each 
fraction to determine the amount of element combined or associated with 
each soil fraction (Yaman et at., 2000). Therefore, the identification of the 
chemical form or phases of" nickel in soil is necessary for estimating its 
biological availability, physico-chemical reactivity and transport in the 
environment and into the food chain (Yaman and Yusuf, 2002). Various 
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