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Surface and subsurface soil samples were collected from ten 
soil profiles in Bahr EL-Bakar area, out of which two 

locations were selected to represent soils irrigated with drainage 
water and the rest was irrigated with Nile water. Samples of 
different species. Plant were randomly collected from the 
studied locations to represent natural vegetation and agronomic 
crops. Data revealed that the studied soils are clay loam to clay­
textured, mostly saline-alkali. 

The total content of Cr in soils ranges from 11.20 ppm to 
43.48 ppm. The statistical analysis reveals that total Cr in soils 
surface is highly significant positively con-elated with total Fe, 
positive significant with total Co while being significantly 
negative with total Cu and SO/. In the subsurface layer, total 
Cr is highly significant positively correlated with total Fe, Co, 
and Ni and significantly positive with total Zn. 

DTPA-extractable Cr content is quite low and varies 
widely from 0.01 to 0.30 ppm, being in the ranges of 0.02 
0.30 and 0.01-0.14 ppm in soils irrigated with Nile water and 
those irrigated with drainage water, respectively. Statistically, 
DTPA- extractable Cr is highly significant positively correlated 
with extractable Zn, Co and Ni in both soil surface and 
subsurface layers and with extractable Fe in the subsurface 
layer while being significant in the top layer. In addition, 
DTPA-extractable Cr is significant positively correlated with 
fine sand in both soil layers. Moreover, DTPA- extractable Cr 
is highly significant positively correlated with EC, ca++ , 
extractable Cu and Cd and significant positively correlated with 
cr in the subsurface layer alone. 

Availability index ( Av. I.) showed that chemically 
extractable Cr constitutes 0.1 to 2. 7 % in soils irrigated with 
Nile water while being less pronounced, 0.1 to 0.7 % in soils 
irrigated with combined drainage water. 
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The chemical evaluation of water quality showed that 
most of the studied water samples are marginal for irrigation of 
some crops. The highest total concentrations are usually in 
combined drainage water except for Cr, which displayed their 
highest concentrations in some Nile water samples. 

The Cr content of some field crops, vegetables and 
fodder crops as well as one aquatic plant (Barnyard grass) 
grown in the studied soils varies considerably from one crop to 
another and even in the same crop. 
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Chromium is the 7th most abundant element in the earth, but 21 51 in 
abundance in the crystal rocks. The medical and veterinary factual 
information indicated that Cr is an essential element for human being and 
animals (Iyengar, 1989 and Anderson, 1989) but there is no doubt that cl+ 
compounds are both acutely and chronically t6xic. From the health point of 
view, Cr plays a role in the so- called glucose- tolerance factor and prevent 
diabetes as its activity is related to that of insulin, in addition no damages 
induced by excessive Cr levels have been reported (Pendias and Pendias, 
1992). 

The soil Cr is mainly inherited from the parent rocks ahd therefore its 
higher content is found in soils derived from volcanic rocks (Pendias and 
Pendias, 1992). Soils contain from as little as 5 ppm to as much as several 
percent of Cr and supply it in trace to toxic amounts to plants (Pratt, 1966; 
Baker and Chesnin,1975;Shewry and Peterson,l976). The Cr content of 
surface soil increases due to pollution from various sources, of which the 
main ones are industrial wastes, municipal sewage sludge and other 
anthropogenic sources which are responsible for the elevated Cr content in 
plants, (Czarnowska,l974 ;Gough et al., 1988 and Kitagishi and Yamane, 
1981). The behaviour of soil Cr has been extensively studied by Bloomfield 
and Pruden ( 1980) who showed that most soil Cr occurs as Cr3

+ and being 
within the mineral structures or forms of mixed Cr3

+ and Fe3
+ oxides which 

are relatively unavailable and insoluble while Cr6
+ is considerably more 

soluble than Cr3
+. 

The Cr content of plants has received much attention since the 
discovery of Schroeder et al. (1962) that Cr participates in glucose and 
cholesterol metabolism, and therefore, it is essential to man and animals. 
Plant species differ significantly in Cr uptake capacity and distribution 
within the plant (Grubinger et al., 1994) and dicots might be reasonable 
target species for Cr hyperaccumulation. 

Due to the lack of information about Cr in soil, water, food and feed 
crops in Egypt, it is realized that this trace metal should be thoroughly 
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