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Table 1. Some properties of nano hydroxyapatite

Chemical Formula Mean Size Percentage Purity pH Ca/P molar ratio

Caio (PO4)s (OH)2 22.39 99.99 6.2 1.67
- 2bods Jse 8 :Chemical Formula «ojlusl .55k :Mean Size « o sl> aus o Percentage Purity «zl o : PH ¢ joud 4 pedS  Joo oo :Ca/P molar ratio

axdllo 3590 S (o boond 9 (S8 SS9 3l (F Y Jeux

Table 2. Some physical and chemical properties of studied soil

Soil texture oH EC Organic Calcmm carbonate
carbon equivalent

Silty Loam 7.59 1.13 0.48 13.75 1.67
S L :Soil texture « S zSIl culaa (EC ¢ JT S :0rganic carbon:e Jolee pedS” sl ,S” Calcium carbonate equivalent ¢ S s 5.0l :Total cadmium

Total cadmium

T oS g ,000956 TEM 53 900 -
Figure 1.The TEM image of nano hydroxyapatite
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Table 3. Variance analysis of Cd and nano hydroxyapatite on bioindicators and bioavailable Cd

s o Degree of  Urease Phosphatase = Dehydrogenas  Respiratio  Bioavailable
ources of variations §

reedom enzyme enzyme e enzyme n Cd
Time 1 35498.6™ 9706™ 0.144587" 0.00003" 7.75%*
nHAP 1 330.5™ 3988™ 0.029808™ 0.0009™ 0.36*
Cd 1 4382.6™  345165™ 0.017489™ 0.000098" 2448.81"
Time*nHAP 1 59.5" 8773™ 0.008999" 0.000024" 6.52"
Time * Cd 1 3869.1™  22375™ 0.010362™ 0.000007" 7.96™
nHAP* Cd 1 426.2**  3208" 0.000143" 0.000012" 0.35"
Time*nHAP*Cd 1 62™ 209" 0.000007" 0.000253" 6.48™
Error 18 12.1 393 0.001225 0.000052 0.06
Coefficient of variation 6.92 5.36 7.85 13.39 0.24

Al on s e BB poe g 000 0 o ys ) Jleiil mhans [ o e BB 0525 ailis i 4 NS g% FF
*, **and ns represent 1% and 5% levels of significance and no significant difference, respectively.

Bioavailable Cd
(mg kg -1)
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Figure 2. The Interaction of cadmium and nano hydroxyapatite on bioavailable cadmium
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(nHAPo: without nano hydroxyapatite, nHAP1: with hydroxyapatite, Cdo: with cadmium, Cda1: with cadmium)
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Means followed by the same subscript have not statistically significant difference (P < 0.05).
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Figure 3. The interaction of time and nano hydroxyapatite (N) and cadmium (C) on bioavailable cadmium
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Means followed by the same subscript have not statistically significant difference (P < 0.05)
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Figure 4.The interaction of cadmium and nano hydroxyapatite on urease activity.
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Means followed by the same subscript have not statistically significant difference (P < 0.05)
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Figure 5.The interaction of Time and nano hydroxyapatite (N) and cadmium (C) on urease activity
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The Effect of Nano-hydroxyapatite on Some Bioindicators in a Cadmium
Contaminated Calcareous Soil

Zohre farzanegan', Ali Reza Astaraei?*, Amir Fotovat®, Amir lakzian*

(Received: May 2019  Accepted: September 2019)

Abstract

The present study was designed to investigate the effect of Nano hydroxyapatite (nHAP) on some
soil bioindicators and availability of cadmium in a polluted calcareous soil. This research was carried
out in a factorial arrangement based on completely randomized design with three replications.
Treatments included two levels of Cd (0 and 40 mg kg soil), two levels of nHAP (0 and 1%) and
two incubation times (14 and 28 days). The cadmium chloride solution was uniformly sprayed on
the soil surface and equilibrated for a month, then nHAP was added to the soil at 0 and 1 w/w %.
The activity of urease, dehydrogenase, and alkaline phosphatase enzymes, basal respiration and
bioavilable Cd were measured after 14 and 28 days. Bioavilable Cd was extracted by DTPA. The
results showed that the addition of nHAP in the Cd contaminated soil decreased bioavailable Cd by
2.3%, increased the activity of urease enzyme by 98% while had no effect on the activity of
phosphatase, dehydrogenase and basal respiration. Investigation of changes of bioindicators in 14
and 28 days incubation in Cd contaminated soil showed that the activity of urease and dehydrogenase
enzyme had a declining trend but the activity of phosphatase enzyme and basal respiration did not
significantly change. It was also found that bioavailable Cd decreased with incubation time by 10.7%.
In general, it may be concluded that nHAP influenced biological index in the calcareous soil
differently, but it caused reduction effect on bioavailable cadmium in soil, although this reduction
was not considerable.
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