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Figure 1. Geology map of study area and sampling sites.
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Table 1. pH and fluoride content (mg kg™) in soil samples.

S S5 kil S
(Soil) (fluoride content) (pH)
13SKH 735 8.26
12SPP 595 8.13
31STF 555 8.03
24STZN 675 8.15
SL-11 465 7.09
SL-13 705 8.58
SL-14 435 7.30
SL-15 645 8.32
SL-17 700 8.87
SL-18 590 8.29
SL-08 585 8.22
SL-09 655 8.33
SL-10 575 8.14
SL-19 700 8.96
SL-12 565 8.06
SL-16 500 8.01
SL-6 429 7.25
S51/3 421 NM
S 22/3 671 NM
S30/3 A 499 8.04
S35-3 385 7.25
57STD 418 NM
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Continue Table 1.

S S5 il .
(Soil) (fluoride content) (pH)
39SGKH 385 7.64
SG 5 407 NM
12S2D 605 8.65
17SGW 506 NM
36SG 440 NM
28SG 374 7.45
31SG 495 NM
SG 32 451 NM
SKHW 39 352 7.64
6SG 429 NM
42SG 396 7.54
26SGW 572 8.43
SG 26 715 8.83
S-30-3 499 7.74

NM: Not Measured.

RGO P LSJ:S/U‘-U

0 SSE 4 (S S 5 p S o) puiS g0 VE 5 g S Y g
Table 2. Fluoride content (mg kg-1) in 14 wheat samples in different organs.

plul Sols il Zuls sFsH okl

(Organs) (Sampling sites) (Fluoride content)

42z, Root 35
43

4L Shoot 23

423, Root 34
30

4L Shoot 13

423, Root 34
42

4L Shoot 16

42y, Root 38
29

4L Shoot 25

423, Root 20
28

4L Shoot 20

«u; Root 23
38

4L Shoot 14

«u; Root 28
36

4L Shoot 12
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Table 3. Fluoride content(mg kg”) in 10 date samples.

Sols pad ged ol

ol hls

(Sampling sites) (Fluoride content)
16 8
4 9
17 12
9 13
3 6
21 19
10 6
14 7
32 14
28 6
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Figure 2. Fluoride correlation and soil acidity.
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Abstract

Background and Objectives: High concentrations of fluorine ion in the Dashtestan area of the Bushehr
province, has given rise to the prevalence of dental fluorosis among the local population. The high
concentration of this ion in plants provides one possible mechanism for it to enter the body. This, along
with the absorption of fluoride from water, can lead to a higher probability of acute fluorosis for the local
population. The main objective of this research is to study the fluoride concentration in soil and its
probable bioaccumulation in plants.

Materials and Methods: Dasthestan's Posht-e-kooh is part of the Dashtestan's district, situated to the east
and souteast of the Burazjan district in the Bushehr province. In order to measure the concentration of
fluorine in the soil, thirty-four in-situ soil samples were collected from the date orchards and wheat farms.
To find the correlation between soil pH and fluoride concentration, soil pH was also measured. In
addition, 14 wheat samples and 10 date samples were collected and analyzed for fluoride. Separate
samples were taken from the root, stem and leaf. The F* concentrations in plant and soil samples were
determined using the alkaline fusion method with a fluoride ion-selective electrode (Metrohm Swiss
model 781 ion meter).

Results: The average fluoride concentration found in dates is 10.0 mg/kg; whereas wheat roots and
shoots contain on average 30.0 and 19.0 mg of fluoride per kg, respectively. In the present study, we have
found relatively high F- concentrations in dates and wheat, which are staple foods for the population of
Bushehr. The average F- content in dates of 10 mg/kg is much higher than the mean value of 2.9 mg/kg
reported for Southern Algeria. The uptake of the fluorine ion by plants is controlled by many factors, such
as soil type, pH and the clay content of the soil due to direct contact between soil and water. There is no
available report regarding the soil of the Algerian region mentioned above. The F~ content of wheat is also
high and approximately 10 mg/kg higher in the roots compared to the shoots. The soil in the study area
has a pH of 8.03, which means that F~ can be absorbed by the plants. F can be absorbed (transported)
from the soil into the stem through fine hair rootlets and some can reach the leaves. Acidity is the most
important factor in the geochemistry of fluoride-bearing soil. An average soil pH of 8.03, shows high
alkalinity. High pH value promotes the exchange of OH anion in the groundwater and F- in some of the
minerals present in the soil, which facilitates the leaching of fluoride from the soil into the plant. X-ray
diffraction analysis has confirmed the presence of fluoride-bearing minerals in the study area.
Conclusion: Considering the importance of fluoride for the health of teeth and bones, the high concentration
of fluoride in dates resulting in a high intake of fluoride by the people living in posht-e-kooh of Dashtestan
is cause for great concern. The high concentration of fluoride in the soil and local plants, implies a high
probability of fluorine entering the food cycle. Identifying sources of water with high concentrations of
fluoride, is an important step in tackling the health problems facing the local population.
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