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Theoretical analysis, empirical measurement and realization
path of orderly reduction of veterinary antibiotics

ZHANG Yuanyuan, CUI Aoran

(College of Economics and Management, Shandong Agricultural University, Tai’an 271001, China)

Abstract In order to further clarify the reduction path of veterinary antimicrobials and promote the green and
low-carbon transformation and high-quality development of animal husbandry, based on the survey data of
702 pig breeding enterprises in Shandong Province, a damage control model was constructed to measure
the optimal usage of veterinary antibiotics. Futhermore, the types and structure of veterinary antibiotics
used in the current pig breeding process were analyzed, and an orderly reduction path of veterinary
antimicrobials was proposed. The results showed that: 1) The reduction of antimicrobial drugs for veterinary
use is in line with the fundamental demand of maximizing the profit of pig breeding subjects, which is an
important connotation of the high-quality development of pig industry and an important embodiment of
national ecological civilization construction. Due to the varying degrees of harm caused by pig diseases,
the fuctional differences of veternatives for veterinary antibiotics, it is necessary to carry out orderly
reduction of veterinary antibiotics. 2) At present, the marginal productivity of the input of veterinary

antimicrobials in the surveyed enterprises is close to 0, with an optimal usage rate of 9. 53 yuan/head and
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the excessive usage rate of 7.21 yuan/head. The use of tetracycline, B -lactam, aminoglycoside and

sulfonamides for veterinary antimicrobials is relatively high, and the use of growth-promoting veterinary

antimicrobials and broad-spectrum antimicrobials is more common. 3) Orderly reduction of veterinary

antimicrobials should prioritiza the reduction of overuse of health care drugs with poor efficacy and mild

diseases. Priority should be given to reducing the use of growth promoting veterinary antibiotics, and the

use of veterinary antibiotics that can be replaced by traditional Chinese medicine should be prioritized.

Therefore, efforts should be made to improve the ability of stakeholders to reduce veterinary drugs,

accelerate the transformation and upgrading of the industrial chain, and increase the supervision and

monitoring of the risk points of veterinary drug use. The paper aims to provide theoretical reference and

policy reference for promoting the reduction of veterinary antimicrobials.

Keywords pig breeding; veterinary antimicrobial drugs; damage control model; orderly reduction
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Table 1 Basic characteristics of firms and respondents
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a0 29.77 render x 13.68
31~40 years old ’ Female ’
AE Ik 41~50 % B <54F 5 0
. .05
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. Fr FH 4E R
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Table 2 Statistical characteristics of output and input variables
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R BRI P/ (5B /3O 1628.76
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Table 3 Estimation results of C-D production function model and damage control model

W eibull 73 A B 45 17 1) 46 1Y

C-D A 7= bR B Ay

Damage control model of Weibull

75 C-D production function model distributi
1stribution
Variable
ES 14 T i 1 ES 14 i 1
Coefficient Standard error Coefficient Standard error
g e - -
3.7228 0.6372 4.2573 0.792 8
Constant
(IR IN - -
) ) 0.0597 0.018 2 0.063 1 0.016 6
Piglet input
TRHEA - "
i 0.103 3 0.0359 0.1253 0.060 2
Feed input
KL B A . .
) . 0.0721 0.0427 0.064 5
Input in hydropower facilities 0.034 4
TP A . »
i 0.2503 0.126 4 0.276 4 0.0917
Labor input
BN S5 BN
. . . 0.001 6 0.001 3 0.008 1 0.007 8
Input in technical service
HHPRE A A
. o o 0.046 9™ 0.020 1 — —
Veterinary antimicrobial input
SR . :
. ) 0.002 1 0.001 0 0.003 5 0.0019
Breeding environment
FrIH RIS
L 0.0138 0.008 7 0.009 4 0.005 4
Farming msurance
¢ — — 0.009 8™ 0.002 3
R’ 0.59 0.63
F -statistic 191. 386 4 —
—2LL — 40.614 2
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Table 4 Use of veterinary antimicrobials in pig breeding enterprises in 2022

Bl & R e/ % Bl E2S Lt/ %
Category Name Percentage Category Name Percentage
== g BT
s 72.15 S 81.70
Penicillin Doxycycline
kA e FR K &
%?@ * 69. 81 FHZ?A, 28R . 63. 24
B- P I g 2 Ceftiofur Tetracyclines Aureomycin
-lactams A B HE
’ ML TR 67.57 L 18.50
Amoxicillin Oxytetracycline
J\@@% 32.25 ) ) %ZISE.% 52.11
Cefquinime Pk 2, e 2k Florfenicol
i JHig s I Aminophils H5E
B T 65. 04 b W.mﬁ% ‘ 14.47
Sulfadiazine Thionomycin
it iz [) R4 % I RIRHEE
it 2 ﬁﬂtljﬁaﬁ' IE 57 71 g LFIIEIQ%‘ 5661
. Sulfamethoxine Tylosin
Sulfonamides e 1
T i 35 b g N o
Sulfalclodazine 19. 30 kﬂw.m‘ﬁ *57[‘&%‘55 51.28
. Macrolides Timicosin
sodium
s 61.18 IR 39.10
Streptomycin Tyvancin
- =2 Al Al 5=
SR 53.02 (R Mo 27.33
Gentamicin Lincoamines Lincomycin
EZE RS XS 50,21 XLl 4 26 BWH R 56 71
Aminoglycosides  Kanamycin o Diterpenes Tymycin '
Wz B
i 26.55 I 48.27
Neomycin FoL I R 2 Enrofloxacin
= Fluoroquinolones  ¥f 5 vb £
jﬂ}“fﬁi _ 21.37 a Ifﬁ(’i , 10.42
Spectinomycin Ciprofloxacin
N WE IT o o TR 2
gﬂi(.éé *}‘H:EI%% 44.68 e %4(?@ S . 47.65
Peptides Colistin Quoxalines Acetylmequine
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