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Characteristic Value
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Clay 18.42%
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Organic material 0.95%

Water holding capacity 20%
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Table 2. Analysis of variance for different concentrations of oxytetracycline and sulfamethoxazole and their
interactions on alkaline phosphatase and urease activities during the incubation

Mean Square

Source of variation Degree of freedom Alkaline phosphatase Urease
(M 2 81637.6** 12426.9**
(A) 1 10326.5** 0.4216"
©) 3 33613.5* 530.43"
(TxA) 2 43440.5* 178
(T=C) 6 3798.32%* 19.83**
(AXC) 3 1281.61% 5.65M
(TxAXC) 6 5002.94°* 40.73*
(E) 48 65.29 2.52
CV - 2.7 3.81

ns: not significant, **p < 0.01
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Figure 1. The changes of alkaline phosphatase activity at different concentrations of oxytetracycline and
sulfamethoxazole during the incubation
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Figure 2. The changes of urease activity at different concentrations of oxytetracycline and sulfamethoxazole
during the incubation
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Table 3. Analysis of variance for different concentrations of oxytetracycline and sulfamethoxazole and their
interactions on potential nitrification during the incubation

Source of variation

Degree of freedom

Mean Square
Potential Nitrification

(M 2 1686.72°
A 1 7424.19"
©) 5 157.84™
(TxA) 2 1163.56°"
(TC) 10 2267.59*"
(AXC) 5 882.4°
(TXAXC) 10 607.13°*
(E) 72 68.8
CV - 7.45

doys ) JWI@)os)lowj)bwﬁé%ﬁagw‘

ns: not significant, **p < 0.01

ns

(C) cale (A) Ssgm sl (T) oo



e el 55 2 SMX) g3l sialilgen 5 (OTC) elSill 25 ST sl S 3g 5T 5L

J33luS g0l gas 9 (OTC) ¢yl sl 5 oS T (SO g 3T (335695 (SIS )3 "0l (ygmaslSinds i o —F Jgir
Table 4. Potential nitrification values™ at different concentrations of oxytetracycline and sulfamethoxazole during
the incubation

Antibiotic Incubation time (day) Concentration (mg.kg™?)
0 1 10 25 50 100
1 90.54 %" 110.65¢ 10587  116.85 9" 163.11° 154.89 2
oTC 4 104.75M™  133.79° 161.54 2 132.12 be 132.63%  108.82 i
21 128.05bd 122.92%¢ 1182899  105.29 9 77.11" 85.19 ™"
1 90.54 %" 99.33 ™ 78.30" 102.19% 105699  119.27 ¢
SMX 4 104.75M 9922 H 90.08 kn 111.72¢  126.0254 111,24 ¢
21 128.050d 105279  94.42im 109.84 & 88.62 " 89.39 kn
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Effects of Oxytetracycline (OTC) and Sulfamethoxazole (SMX) Antibiotics
on Potential Nitrification and Alkaline Phosphatase and Urease Activities in
a Calcareous Soil
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Abstract

Pharmaceutical antibiotics such as oxytetracycline (OTC) and sulfamethoxazole (SMX) are highly
consumed for the treatment of infectious diseases and to growth improvement in livestock and poultry
industry every year. More than 90 percent of consumed antibiotics may be excreted from the animal's
body as main compounds and bioactive metabolites, and introduced into the soil environment which
may impose adverse effects on non-target microorganisms. The effects of antibiotics on soil microbial
functions have not been well determined yet. In this study, in order to assess the impact of
oxytetracycline and sulfamethoxazole on soil microbial functions, a factorial experiment was
conducted based on completely randomized design with factors of concentrations (0, 1, 10, 25, 50 and
100 mg.kg? soil), time (1, 4 and 21 days) and kind of antibiotics in the laboratory conditions. Soil
microbial community functions were evaluated by measuring the activities of alkaline phosphatase and
urease and potential nitrification. The results showed that oxytetracycline severely affected alkaline
phosphatase and urease activities in the first day of incubation. But, the activities of these enzymes
were recovered with increasing the incubation time. While, sulfamethoxazole significantly inhibited
activities of alkaline phosphatase and urease enzymes compared to control treatment during the
incubation. The effect of oxytetracycline and sulfamethoxazole on potential nitrification followed the
same pattern so that nitrification rate increased with increasing concentrations of antibiotics in the
early days of incubation, but these antibiotics had adverse effects on potential nitrification over time.
Overall, OTC antibiotic exerted adverse effects on soil microbial functions in the early days of
incubation, while SMX antibiotic exerted long term effects on soil microbial parameters.
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