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Reproduction plays a pivotal role in the 

success and profitability of dairy farming operations 

worldwide. Timely and accurate detection of oestrus 

(estrus) in dairy cattle is a crucial aspect of 

reproductive management, as it directly impacts 

conception rates and overall herd productivity. 

However, accurately identifying oestrus in cows can 

be a challenging task for dairy farmers, given the 

subtle and often short-lived behavioral and 

physiological changes that accompany this critical 

stage of the estrous cycle. Advancements in modern 

farming techniques have introduced a variety of 

oestrus detection aids that assist dairy farmers in 

detecting and monitoring oestrus more effectively. 

These aids range from traditional observation 

techniques to innovative technological solutions that 

leverage cutting-edge sensors and data analytics. 

The integration of such aids into dairy management 

practices not only improves breeding efficiency but 

also optimizes the overall reproductive health and 

genetic potential of the dairy herd. In this article, we 

delve into the significance of oestrus detection in 

dairy cattle and explore the various aids available to 

facilitate accurate and efficient oestrus detection. 

Importance of estrus detection: 

➢ Maximizing Reproductive Efficiency: Accurate 

estrus detection enables timely insemination, 

increasing the likelihood of successful 

conception. Identifying cows in estrus at the right 

time optimizes the chances of fertilization, 

leading to higher pregnancy rates and a more 

efficient breeding program 

➢ Reducing Days to First Service and Breeding 

Interval: Effective estrus detection helps 

minimize the time interval between calving and 

the subsequent successful breeding. Reducing 

the days to first service and the breeding interval 

contributes to a more regular calving pattern and 

improved reproductive performance 

➢ Cost-Effectiveness: Early detection of estrus 

ensures that cows are inseminated at the optimal 

time, minimizing the number of insemination 

attempts required to achieve pregnancy. This 

cost-effective approach reduces expenses 

associated with artificial insemination procedure 

➢ Managing Resources and Labor: Efficient estrus 

detection allows farmers to focus their resources 

and labor on cows that are ready for breeding, 

rather than routinely inseminating animals that 

may not be in estrus. This targeted approach 

streamlines breeding management practices 

Therefore, a well-managed estrus detection 

program contributes to a sustainable and profitable 

dairy operation. Higher reproductive efficiency 

leads to increased calf production, improved milk 

yield, and enhanced overall herd performance, 

ensuring the long-term success of the dairy business. 

Visual estrus detection  

Visual estrus detection in dairy cattle 

involves direct observation by trained 

personnel/farmer himself to identify behavioral and 
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physical signs of estrus in cows. It is one of the 

traditional and commonly used methods for 

detecting cows in heat. Key behavioral signs of estrus 

include mounting other cows, restlessness, increased 

vocalization, sniffing other cows genitals, and 

standing to be mounted. Additionally, physical signs 

like swollen and red vulva, clear vaginal mucus 

discharge, and increased activity can also indicate 

estrus. Detecting estrus in modern dairy cows poses 

challenges due to reduced estrus signs and shorter 

durations. Estrus detection rate greatly depends on 

the timing, duration, and frequency of observation, 

along with comprehensive record-keeping. Estrus 

observation demands dedicated farm staff/farmer 

who understand estrus signs. Longer and more 

frequent observations are necessary for accurate 

estrus detection in dairy cattle. 

Different Estrus detection aids: 

To address the impact of estrus detection rate 

on reproductive performance and the limitations of 

visual estrus detection, farmers have turned to 

innovative technologies. These advancements offer 

enhanced estrus detection by monitoring behavior, 

either independently or in conjunction with visual 

observation. These technology-driven solutions 

empower farmers to improve their reproductive 

management practices, ensuring timely 

insemination and optimizing overall herd 

productivity 

Heat detection patches  

Heat detection patches are popular aids for 

estrus detection in dairy cattle. Applied to the cow's 

tailhead or flank, they change color when mounted 

by other cows during estrus. They are easy to use and 

provide visible color changes, allowing farmers to 

monitor multiple cows conveniently. However, they 

rely on mounting activity, potentially missing cows 

without mounting behavior. Combining patches 

with other methods like visual observation or 

technology ensures better accuracy and efficiency in 

detecting estrus in cows. 

Figure 1: Different estrus detection aids 

Tail paint or chalk  

This is the simplest and cost-effective method 

for estrus detection in dairy cattle. Applied to the 

cow's tailhead, it changes color when mounted by 

other cows during estrus, indicating signs of heat. 

However, as in heat detection patches this method 

relies on mounting behavior and may miss cows 

without such activity.  

Tail ring for estrus detection: 

Tail rings are simple and cost-effective tools 

that are manually attached to the cow's tail. They 

work based on the principle that when a cow is 

mounted by another cow during estrus, the tail ring 

moves or shifts its position. This movement or 

shifting of the tail ring serves as a visual indicator to 

the farmer or herdsman that the cow has exhibited 

signs of estrus and has been mounted.Tail rings are 

relatively easy to install and remove, making them 

convenient for use during the breeding season. They 

do not require any complex technology or data 
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interpretation, making them accessible to most 

farmers, even those with limited resources. 

However, it's essential to recognize that tail 

rings rely solely on mounting activity for estrus 

detection. Cows that do not display mounting 

behavior may go undetected, potentially leading to 

missed estrus cycles. To overcome this limitation, tail 

rings can be used in conjunction with other estrus 

detection methods to maximize accuracy and 

increase the chances of detecting cows in heat. 

Tail-head RFID chip 

Example of Tail-head RFID chip are Heat 

Wath II and Cow Chips are estrus detection aids 

utilizing RFID technology for detecting standing 

estrus in dairy animals through pressure-sensitive 

chips placed over the tail-head region. Celotor 

(www.celotor.com) employs two gadgets, one 

attached to the female dairy animal and the other to 

a teaser bull, for timely artificial insemination. While 

these technologies offer valuable insights, they may 

not provide information about the mounting animal 

or account for homosexual behaviors in cows. Proper 

sex ratio in the herds is essential for the successful 

operation of Celotor. Understanding the limitations 

of these aids is crucial for optimizing reproductive 

efficiency and herd productivity 

Pedometers and accelerometers 

Pedometers are small devices attached to the 

cow's leg or collar that track and record the cow's 

movement and activity. During estrus, cows tend to 

display increased activity, including walking more 

and engaging in mounting behavior. Pedometers 

monitor these activity patterns and provide data that 

can indicate potential estrus events. 

 Farmers can use this data to identify cows 

showing unusual levels of activity, suggesting that 

they may be in heat. Pedometers and accelerometers 

offer several advantages for estrus detection. They 

provide continuous and objective monitoring of cow 

activity, reducing the reliance on visual observation 

and human judgment. These devices enable real-

time data collection, allowing farmers to promptly 

detect estrus events and make timely breeding 

decisions.  

Pedometers and accelerometers offer 

valuable advantages for estrus detection in dairy 

cattle, but they have limitations. They rely on activity 

levels, which may not always accurately indicate 

heat, leading to false positives or negatives due to 

environmental stress or changes in routine. 

Technical issues can cause data inaccuracies or 

missed estrus events. Initial costs and ongoing 

maintenance may be challenging, and cow 

discomfort can impact accuracy. Interpreting data 

requires specialized knowledge. Integrating these 

aids with other methods can enhance overall estrus 

detection accuracy and effectiveness. 

Figure 2: 

Pedometer on 

leg for estrus 

detection 

 

 

 

 

 

 

 

           

Automated Heat Detection Systems 

Automated Heat Detection Systems are 

cutting-edge technologies employed in dairy cattle 

management to revolutionize estrus detection. 

http://www.celotor.com/
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Consisting of strategically placed cameras and 

sensors within barns, these systems continuously 

monitor cow behavior in real-time. Advanced 

algorithms and artificial intelligence analyze the 

data, accurately identifying signs of estrus, such as 

mounting, restlessness, and increased activity. When 

cows display estrus-related behaviors, the system 

generates alerts, notifying farmers of potential heat 

activity. This 24/7 monitoring ensures no estrus 

events go unnoticed, enabling timely breeding 

decisions during the cow's fertile period. Automated 

Heat Detection Systems reduce labor intensity, 

provide valuable data insights for herd 

management, and ultimately enhance reproductive 

efficiency. While requiring initial investment and 

maintenance, these systems leverage technology to 

optimize estrus detection, leading to improved 

conception rates and more productive dairy herds. 

Hormonal Estrus Detection 

It involves using specific tests to measure 

hormone levels in dairy cattle to determine their 

reproductive status and estrus activity. Progesterone 

tests, conducted on blood or milk samples, assess the 

levels of this hormone, which indicate whether a cow 

is cycling or in estrus. Estrogen tests, performed on 

urine or milk samples, provide information about 

the cow's estrus activity, as estrogen levels increase 

during this period. Additionally, Gonadotropin-

Releasing Hormone (GnRH) tests detect hormone 

levels related to the ovulation process, helping 

farmers identify the optimal timing for artificial 

insemination or natural breeding. By relying on 

hormonal changes, these tests offer valuable insights 

into the cow's reproductive health, aiding in the 

timely detection of estrus and optimizing breeding 

decisions for improved reproductive efficiency in 

dairy farming 

 

Reticulo-rumen bolus devices 

Reticulo-rumen bolus devices, such as those 

offered by SmaXtec sensor (www.smxtec.net), are at 

the forefront of estrus detection in dairy cattle. These 

innovative devices utilize radiofrequency, 

thermistor, electrode, SMS, and 3-axis 

accelerometers to monitor the activity, temperature, 

and drinking behavior of dairy animals. The reticulo-

rumen bolus is ingested by the cow and remains 

inside the stomach, continuously collecting real-time 

data. The bolus employs radiofrequency technology 

for wireless communication, allowing seamless data 

transfer to a receiver. The thermistor measures the 

cow's body temperature, crucial for identifying heat 

events. The electrode monitors rumen pH levels, 

helping to understand the cow's digestive health and 

potential hormonal changes during estrus. 

Meanwhile, the 3-axis accelerometers track the cow's 

movement, aiding in detecting increased activity 

associated with estrus behavior. 

The bolus devices send alerts and data 

summaries via SMS, empowering farmers to take 

immediate action and ensure the best possible 

reproductive outcomes for their dairy herd. This 

seamless integration of technology revolutionizes 

estrus detection, ultimately contributing to 

improved herd productivity and health. 

Conclusion 

Estrus detection aids, from simple tail paint 

to advanced automated systems, hold great potential 

to enhance herd's reproductive efficiency and 

productivity. Automation in estrus detection has 

shown promising results, enabling timely breeding 

decisions and improving conception rates. 

Embracing advanced estrus detection aids in dairy 

cattle management can significantly improve 

reproductive efficiency and overall herd 
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productivity. Utilizing technologies like heat 

detection patches, tail paint, pedometers, and 

automated systems empowers farmers to make 

timely breeding decisions, leading to higher 

conception rates. However, it is essential to consider 

the limitations of these aids, such as potential false 

positives or negatives, the need for proper 

calibration, and their reliance on specific behavioral 

indicators. Integrating multiple detection methods 

and maintaining a proper sex ratio in the herds are 

key factors for maximizing the effectiveness of these 

aids. 

References 

Džermeikaitė, K., Bačėninaitė, D., & Antanaitis, R. 

(2023). Innovations in Cattle Farming: 

Application of Innovative Technologies and 

Sensors in the Diagnosis of 

Diseases. Animals, 13(5), 780. 

Fodor, I., & Ózsvári, L. (2019). Estrus detection and 

its impact on reproductive and economic 

performance in large dairy herds= Az 

ivarzókeresés gyakorlata, ill. hatása a 

szaporodási és gazdasági eredményekre nagy 

létszámú tehenészetekben. Animal welfare, 

etológia és tartástechnológia= Animal welfare, 

ethology and housing systems, 15(1), 18-28. 

Holman, A., Thompson, J., Routly, J. E., Cameron, J., 

Jones, D. N., Grove‐White, D., ... & Dobson, H. 

(2011). Comparison of oestrus detection 

methods in dairy cattle. Veterinary 

Record, 169(2), 47-47. 

Kamphuis, C., DelaRue, B., Burke, C. R., & Jago, J. 

(2012). Field evaluation of 2 collar-mounted 

activity meters for detecting cows in estrus on 

a large pasture-grazed dairy farm. Journal of 

Dairy Science, 95(6), 3045-3056. 

Kleen, J. L., & Guatteo, R. (2023). Precision Livestock 

Farming: What Does It Contain and What Are 

the Perspectives?. Animals, 13(5), 779. 

Lima da Costa, A. N., Alencar de Araujo, A., & 

Feitosa, J. V. (2011). Particularities of bovine 

artificial insemination 

Morrone, S., Dimauro, C., Gambella, F., & Cappai, M. 

G. (2022). Industry 4.0 and precision livestock 

farming (PLF): An up to date overview across 

animal productions. Sensors, 22(12), 4319. 

O'CONNOR, M. L. (2007). Estrus detection. In 

Current therapy in large animal 

theriogenology (pp. 270-278). WB Saunders. 

Singh, A. K., Bhakat, C., Ghosh, M. K., & Dutta, T. K. 

(2021). Technologies used at advanced dairy 

farms for optimizing the performance of dairy 

animals: A review. Spanish journal of 

agricultural research, 19(4), 6.   

 

* * * * * * * * 


