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Abstract

Some of the underlying principles of milk storage, milk ejection and milk removal have been investigated in Murrah buffaloes. In this study the influence of teat dimensions, teat canal length and partitioning of milk in the udder on milk removal during machine milking was investigated. Furthermore the physiological and behavioural responses of buffaloes to pre-milking stimulation, milk flow characteristics and the impact of milking routines on udder health was investigated. This study was carried through five experiments where several findings of practical importance to efficient machine milking of buffaloes were observed.

Murrah buffaloes have smaller cisternal area sizes and cisternal fraction of milk than in the other mentioned dairy species. Teats of buffaloes are longer and thicker and have longer teat canals than reported in dairy cattle. Teats were flaccid and empty prior to milk ejection due to the small cisternal fraction of milk, while during milk ejection there was a remarkable increase in the teat dimensions and cisternal cavity area. Milk flow in buffaloes commences only after the alveolar fraction of milk is emptied.

The combined stimulation of feeding and manual pre-stimulation resulted in a spontaneous central release of oxytocin and milk ejection. This milking routine produced a quicker and more pronounced release of oxytocin, prolactin and cortisol which is similar to reports in the other mentioned dairy breeds. However, commencement of milk flow during machine milking took longer without pre-stimulation than in the other dairy species due to the small cisternal fraction of milk. Changes in the milking routines had an immediate influence on oxytocin release, milk ejection and complete removal of milk and this was reflected in the fat percent in strip milk and behaviour during milking.

Buffaloes adapt well to mechanisation of some farm chores which is evident for the rhythm of maintenance behaviours. However increased access to roughages has an effect on their resting behaviour and the diurnal rhythm of eating.

The daily pre-milking routines, milking methods and the management has an impact on the udder health status of buffaloes. This was evident from the lower prevalence of udder inflammation and infection in the small buffalo farms, where the buffaloes were stimulated by calf suckling and hand milked compared to large farms where the buffaloes were manually pre-stimulated and machine milked.

In conclusion, owing to the small cisternal milk fraction in buffaloes, while machine milking, attaching the milking cluster prior to milk ejection could lead to higher teat penetration and milking on empty teats. To prevent irritation to the teat tissue due to machine milking without milk flow at the high vacuum levels milk removal has to be synchronised with milk ejection. Buffaloes respond well to mechanisation of daily management activities and could perform well if their species-specific requirements are fulfilled. However it is necessary to verify machine milking parameters for buffaloes and develop ISO standards optimised to suit the anatomical and physiological characteristics in the milking of buffaloes. Further more when introducing relatively modern concepts like machine milking adequate understanding of its mechanics as well as hygiene and timely replacement of consumables are crucial. Training of milkers and milking machine users is thus most important improving the udder health and welfare of the animals.
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