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Meta—analysis was used to analyze the biological effects of livestock manure antibiotics on soil

ZENG Yue'"?, HUANG Hong-ying™**, WU Hua-shan™**

(1. School of Environmental, Nanjing Normal University, Nanjing 210042, China; 2. Recyling Agriculture Research Center,
Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China; 3.Key Laboratory for Crop and Animal Integrated Farming of Ministry
of Agriculture and Rural Affairs, Nanjing 210014, China; 4. Jiangsu Collaborative Innovation Center for Solid Organic Waste Resource
Utilization, Nanjing 210014, China)

Abstract: Veterinary antibiotics are widely used in breeding processes, thus, excessive antibiotics enter the farmland together with
livestock manure and have a certain impact on soil ecosystems. In order to obtain the main conclusions and trends of existing studies and
provide reference for studies on the risk of antibiotic residue in fecal manure, we collected data from relevant local and international
journals, which were published in the past 10 years, and analyzed them. Relevant journals were obtained using keyword retrieval. Factors
affecting fluoroquinolones, tetracycline, and sulfonamides antibiotics residues in the soil and their influence on soil microbial diversity were
analyzed using Meta—analysis. Results showed that the degradation rate of antibiotics was faster in the first 7 days of entering the soil, after
which, the rate reduced gradually. The final degradation rates of fluoroquinolones, tetracycline, and sulfonamides were about 77%, 85%,
and 91% respectively. Soil pH and acid significantly affected the degradation rate of antibiotics in soil; weak acid soil was more conducive

for antibiotic degradation. The concentration of the three antibiotics in soil above 10 mg -« kg™ inhibited the functional diversity of soil
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microorganisms. Sulfonamides had a significant inhibitory effect on soil microbial functional diversity. The effects of different antibiotics on

soil microbial functional diversity was as follows: fluoroquinolone>sulfa>tetracycline. The soil degraded the antibiotics via natural

degradation. The degradation capacity within 30 days was as follows: sulfa >tetracyline >fluoroquinolone. The lower the soil pH value, the

higher the degradation rate. Antibiotics had a significant effect on soil microbial diversity; the higher the concentration, the more significant

the inhibition was. When the pH of soil was 4.3~9.4, the higher the pH, the stronger the influence of antibiotics on soil microbial diversity.

Keywords: livestock manure; antibiotics; soil; Meta—analysis
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Figure 1 Response ratio of degradation rate change with
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Figure 2 Response ratio of degradation rate changes with different

antibiotic concentrations
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Table 1 Influence of pH on antibiotic degradation rate

WiH TR ik TR
Ttem Weak acid  Neutral ~ Weak alkaline
B 82a 80ab 74h

Antibiotic degradation rate/%

T R R R P A R R AR R A A, AR ) TR R 78 0.05 7K
LS £ ik 2 57 i

Note: The data in the table are the average degradation rate of

antibiotics. Different letters mean difference is significant at the level of
0.05. The same below.
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Table 2 Influence of soil type on antibiotic degradation rate

1A Soil type pH B pH range Pz Z R % Antibiotic degradation rate/% FEASEL Samples
#R4R - Tron bauxite 4.30~8.45(7.2) 75b 73
W 1L Luvisols 6.13~8.73(7.92) 73b 42
2k 1 Semi-luvisols 5.81~6.60(5.98) 86a 19
¥IE L Primary soil 4.55~9.33(7.01) 70b 32
2K % £ Semi-hydromorphic soil 5.56~6.75(6.00) 88a 10
NH £ Paddy soil 5.43~8.73(6.13) 77b 32

T 2R pH G B BEIRU BT B FEREAS (9 pHAE L, 55 N P BiAE RIS T A REAR IS (E

Note: The pH range in the table is the pH range of all selected research samples, and the median is in brackets.The degradation rate of antibiotics is the

mean value of all samples.
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different antibiotic concentrations
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Table 3 Effects of antibiotics on soil microbial diversity correlated with antibiotic species , initial concentration,

residual time, soil pH and soil type

PUERVIAWRIE DA R ] PULE R T3 pH
Initial concentration Duration of antibiotic Antibiotic degradation Soil pH

it i} - 351 IHRE SR B i
HUrE A LA e S R O B o107 o oo o105

Effects of antibiotics on functional diversity of soil microorganisms

TE AFORAE 0.05 KISV R . FRAE0.01 KFATSENE 2%

Note: * indicates significant correlation at the 0.05 level.** indicates significant correlation at the 0.01 level.
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