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General Abstract 

This study aimed to develop an automated system of oestrus detection 

bu i ld ing on the widely ut i l ised technique of tail paint, which assists effective and 

accu rate oestrus detection .  A camera-software device (CSO) and oestrus 

detector strips (OOS) were tested in this study. This system has extended the 

techn ique of tai l  painting a nd modified it so that the CSO can automatica l ly  

detect, read and interpret pa i nt removal optica l ly us ing d ig ital technology. 

A cl in ical tria l  involvi ng 480 New Zea land dairy cows grazing pasture was 

conducted to determine the efficiency of OOS with CSO compared to tradit ional 

farm management compris ing visual observation and tai l  paint and to the tai l  

paint techn ique alone as scored by  an observer in the m i l ki ng shed . Tai l  paint 

readi ngs were classified into four categories 1 -25%, 26-50%, 5 1 -75%, 76-1 00% 

of ta i l  pa int removed . Visual observation on the two groups was conducted for 

30-45 minutes before morn ing and afternoon mi lki ng and at other t imes when 

work was occurring near the cows . M i lk  samples were col lected for 

progesterone (P4) analysis. The sensitivity, specificity, predictive values and 

accu racy of oestrus detection were compared . The confirmed pregnancy 

d iagnosis and artificial insemination (AI ) resu lts were used as one standard to 

al low comparison of the d ifferent oestrus detection methods. When P4 resu lts 

became avai lable ,  they were i ntegrated into the performance standard (a strong 

level of agreement was found between P4 resu lts and oestruses that were 

confirmed by pregnancy d iagnosis K=0.74) .  Standardised reproductive analysis 

for each grou p was conducted using OairyWin T M  farm records .  

The test sensitivity, specificity, positive predictive value (PPV) and overal l  

accuracy for the CSO group were higher than those for traditional farm 

management (comprising ta i l  paint and visual observations; p<0.0063; p<0.00 1 , 

p<0.000 1 , p<0.0001 respective ly  based on pregnancy d iagnosis (PO)  outcome 

for confi rmation the occurrence of oestrus ;  p<0.039, p<0 .01 , p<0. 000 1 ,  

p<0.000 1 respectively based on PO outcome and P4 combined to confirm the 

occurrence of oestrus) .  They were also h igher than for ta i l  paint use alone 

(p<0.004, p<0. 000 1 ,  p<0.05, p<0.0001 respectively; based on PO outcome for 

confi rmation of the occurrence of oestrus) .  Negative predictive value ( N PV)  
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didn't differ between CSO and trad it ional farm management (p=0.28 based on 

PO outcome for confi rmation of occurrence the oestrus and p=0.55 based on 

PO outcome and P4 resu lts comb ined for confi rmation of the occurrence of 

oestrus)  and was sign ificantly h igher (p<0 .0001 ) when com pared to the N PV of 

ta i l  pai nt alone. The pregnancy rate and non-return rate (49 day) to first service 

by artificial i nsemination were higher (72%, 71 % respectively; p<0.05) in the 

CSO group than that in the control g roup (39%, 47% respectively) .  CSO 

appl ication s ign ificantly influenced the proportion conceiving from planned start 

of mating (PSM) unt i l  the end of the a rtific ial  breed ing season (p= 0 .044). 

The study showed that the CSO system can satisfactori ly  detect oestrus i n  

seasonal ly  calvi ng da iry herds grazing pasture . With the positive i nfluence that 

the CSO had on this farm's performance it appears that the CSO offers the 

potential to increase conception rate in s imi lar  herds if AI  is t imed using the 

resu lts of CSO oestrus detection . 
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