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Analysis and Research on Lactation Performance of Dairy Cows
Based on DHI Measurement Results in Fugu

ZHAO Peng, ZHEN Xinyan
Fugu County Animal Epidemic Disease Prevention and Control Center, Fugu Shaanxi 719400

Abstract: [Objective] This study aimed to analyze the effects of parity, season, and lactation stage on milk
yield, milk protein percentage, milk fat percentage, urea nitrogen, and somatic cell count by examining the Dairy
Herd Improvement (DHI) data of dairy cows in Fugu County in 2023. [Methods] A total of 13, 289 DHI records
of Holstein lactating cows from five large-scale dairy farms were selected. The data were grouped and analyzed using
SPSS 23.0 software to assess the impact of parity, season, and lactation stage on milk yield and milk composition.
[Results] Parity, season, and lactation stage significantly affected milk yield and milk composition (P< 0.05) .
Milk yield and milk fat percentage in winter were significantly higher than in other seasons (P< 0.05) , while
milk protein percentage in autumn was significantly higher than in other seasons (P< 0.05) . Urea nitrogen levels
in summer were significantly higher than in other seasons (P< 0.05) , and somatic cell counts in summer and
autumn were significantly higher than in other seasons (P< 0.05) . Milk yield in the 1-45 d lactation stage was
significantly higher than in other stages (P< 0.05) . Milk protein percentage and milk fat percentage increased
with lactation stage, peaking significantly after 305 d (P< 0.05) . Urea nitrogen and somatic cell counts were

significantly higher after 305 d compared to other stages (P< 0.05) . As parity increased, milk yield first rose and
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then declined, peaking significantly in the second parity (P< 0.05) . Milk protein percentage initially increased
and then decreased, with the second parity being significantly higher than others (P< 0.05) . Milk fat percentage
first decreased and then increased, with the first parity being significantly higher than others (P< 0.05) . Urea
nitrogen levels were higher in early and late parities but lower in the middle, while somatic cell counts showed an
upward trend with increasing parity. [Conclusion] Parity, season, and lactation stage significantly influence the
production performance of Holstein lactating cows in Fugu County. Adjustments in dietary nutrition and management
practices based on these factors, along with the application of DHI data for targeted measures, can enhance dairy
cow productivity and economic efficiency.

Keywords: dairy cow; DHI; parity; season and lactation stage; iactation performance
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biological significance was integrated through metabolic pathways. [Result] The results showed that postpartum
fat mobilization was enhanced, with significant increases in 3-hydroxybutyrate and acetone, indicating a risk
of ketosis, glucose continued to decline, associated with increased demand for lactose synthesis, acetate and
lactate increased, reflecting rumen fiber fermentation recovery and potential subacute acidosis risk, respectively,
glycine and citrate initially increased and then decreased, participating in oxidative stress regulation and energy
homeostasis transition, respectively. Further analysis revealed that postpartum metabolism in dairy cows exhibited
a phased characteristic of fat mobilization-rumen recovery-milk component synthesis. [Conclusion] Based on these
findings, it is recommended to implement strategies such as dietary optimization ( increasing readily fermentable
carbohydrates (35~40%) and balancing fiber ) , ketosis monitoring ( blood ketone testing ) , and functional
additives (e.g., rumen-protected choline ) to alleviate negative energy balance and ensure lactation performance.
This study provided a metabolomics basis for precise nutritional interventions in postpartum dairy cows.

Keywords: dairy cow; postpartum metabolism; metabolomics; ketosis; negative energy balance
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