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Abstract

[Objective]Aiming at the problems of insufficient facility configuration, non-standard use
of disinfectants, and unknown characteristics of environmental microorganisms in disinfection
management at large-scale dairy farms in Xinjiang's northern frontier region, this study focuses
on optimizing biosecurity management and reducing epidemic incidence. By integrating on-site
research, microbiomics analysis, and disinfectant efficacy validation, we aim to establish a
dynamic disinfection system tailored to these farms. [Methods]Key factors affecting
disinfection compliance were analyzed through questionnaire surveys and logit models across
178 large-scale dairy farms. Microbial community characteristics in barn environments were
assessed via 16S rDNA sequencing. Bacterial suspensions of Escherichia coli and
Staphylococcus aureus were treated with povidone-iodine, potassium persulfate, glutaraldehyde,
an imported glutaraldehyde compound, and benzalkonium bromide under varying conditions to
evaluate disinfection efficacy through quantitative suspension tests and carrier spray tests. A
dynamic disinfection model was developed, and environmental colony growth patterns were
clarified through 12-month multi-scenario field validations. [Results]Farm personnel attributes
and industrial characteristics influenced disinfection compliance. Education level, farm scale,
risk perception, and management measures positively correlated with disinfection quality. 16S
rDNA sequencing revealed Fusobacterium spp. and Aureobacterium spp. as dominant flora in
water troughs and milking equipment. Sterilized cows showed increased beneficial gut
microbiota. Disinfectant efficacy tests indicated that the imported glutaraldehyde compound
achieved the fastest kill rate against E. coli and S. aureus, while povidone-iodine maintained
stable performance at -20°C. Potassium persulfate, benzalkonium bromide, and glutaraldehyde
required concentration or exposure time adjustments based on scenarios. Scenario-based
validation showed potassium persulfate fogging was optimal in production areas, povidone-
iodine teat disinfection for >30 s significantly outperformed 15 s, and the imported
glutaraldehyde compound combined with bleach effectively disinfected barn environments and
bedding. [Conclusions]Enhancing personnel training and farm scale improved acceptance of
unified disinfection protocols. Glutaraldehyde-benzalkonium bromide formulations suppressed
drug-resistant bacteria by modulating microbial diversity, regulating gut flora, and reducing
udder pathogen abundance. High bacterial loads in sinks highlighted potential disinfection
oversights. Disinfectant performance varied significantly by scenario: imported glutaraldehyde
excelled in rapid disinfection, povidone-iodine in low temperatures, and potassium persulfate in
disinfection channels. Seasonal adjustments and multi-scenario simulations informed a

standardized disinfection protocol for northern frontier dairy farms, providing references for



multi-module disinfectant applications.
Key words: Dairy cows; Disinfection management measures; Microbial diversity; Disinfec

tants; Disinfection effectiveness
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