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Changes in Progesterone and Milk Composition Traits in Dual-
purpose Cattle During Estrus

ZHANG Demin', LI Qiang', SONG Lei', ZHOU Qing?, HU Hongjie', ZHANG Shuer',
LIU Yuhan"
'Shandong Provincial Animal Husbandry Station, Jinan Shandong 250102

*Agricultural Comprehensive Service Center of Quanpu Town, Jining Shandong 272600

Abstract: [Objective]To investigate the changes in progesterone and milk composition traits in dual-purpose
cattle during estrus, reveal their regulatory mechanisms, and provide a scientific basis for optimizing breeding
management.[Method] Sixty-five healthy dual-purpose cattle were selected. Progesterone concentrations during
the estrous cycle were measured using enzyme-linked immunosorbent assay ( ELISA ) ,while milk fat rate,milk
protein rate, and lactose content were determined with a fully automatic milk composition analyzer.The associations

between progesterone and milk components were analyzed via linear mixed models ( LMMs ) , multiple
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regression, and analysis of covariance ( ANCOVA ) , with parity and lactation stage evaluated as regulatory
factors.[Result] Progesterone exhibited significant dynamic changes during estrus, peaking at 48 hours pre-estrus
and sharply declining on the day of estrus. Milk fat and protein rates fluctuated synchronously, showing strong
positive correlations with progesterone (r>0.30, p< 0.05) .Lactose content varied minimally, with no significant
association to progesterone (r < 0.1, p> 0.05) . The progesterone-milk fat correlation was 23.60% higher in
second-parity cows than in multiparous cows, with the strongest correlation observed during mid-lactation (1=0.42,
p<0.01) .[Conclusion] Progesterone significantly influences milk fat and protein synthesis by regulating mammary
gland metabolic activity, with effects modulated by parity and lactation stage. These findings provided a critical time
window and scientific basis for targeted nutritional interventions and reproductive management.

Keywords: dual-purpose cattle; progesterone dynamics; milk composition; estrus period

A t380m

Based on the performance test data from a dairy farm in Tianjin between January 2024 and March 2025, this study
systematically analyzed the correlation patterns between somatic cell count ( SCC ) and factors such as lactation
stage, parity, and season. [Result] The somatic cell count showed a significant upward trend with increasing cow
parity, with the proportion of cows in their third parity or higher exceeding 500 000/mL reaching 46.2%. The
mean SCC during late lactation ( 121~150 days, 296 000/mL ) was significantly higher than during early lactation

( within 30 days, 192, 000/mL ) .Summer SCC (e.g., reaching 410 000/mL in August 2024 ) was 10%~30%
higher than in spring and autumn, and high SCC exhibited a significant negative correlation with milk yield ( t-test,
p=0.0024<0.05 ) .[Conclusion] This study, in conjunction with international and domestic SCC limit standards,
thoroughly examines the causes and hazards of high SCC and proposes a multidimensional comprehensive
prevention strategy encompassing disease control, environmental optimization, feeding management, and milking
protocols. The findings provided technical support for improving raw milk quality and dairy cow health.

Keywords: raw milk; somatic cell count (SCC) ; cause analysis; prevention strategy; dairy quality
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