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Abstract

Sneddon (2016). A Genetic and Economic Evaluation of Lactose in the New
Zealand Dairy Industry.

PhD Thesis, Massey University, New Zealand

Milk composition in New Zealand is heavily influenced by the selection for Breeding
Worth (BW) and the breed composition of the national herd. Under selection for BW a
greater emphasis is placed upon protein (39% of emphasis) than fat yield (13% of
emphasis) with a penalty on milk volume (14% of emphasis). The export orientated
product portfolio influences the development of economic values for fat and protein in
the BW, to date lactose has not been considered despite its importance in the
manufacture of whole milk powder (WMP). The milk produced on farm is in deficit for
lactose based on the current export product portfolio. This thesis evaluated the potential
of altering New Zealand milk through the modification of the selection objective around
milk lactose selection. Genetic parameters were estimated including lactose yield to
construct selection objectives and indices to evaluate the effect on lactose production
under a number of different product portfolio scenarios. Genetic parameters were
estimated from daily and total milk records with moderate heritabilities found for both
lactose yield and lactose content. The genetic correlations between lactose yield and
milk volume was estimated to be 0.98, which is a potential problem as this correlation
effectively gives lactose a negative economic value due to the negative value on milk
volume. Using an existing industry milk processing model, the lactose deficit was
estimated to be 129,000 tonnes in 2012 which is consistent with industry records. A
genetic gains model developed from this thesis, combined with an existing industry

model estimated that the deficit in lactose would increase by 60%, to 204,000 tonnes by



2022 if no changes were made to the current selection objective and index. Including
lactose yield in the selection objective with an economic value of $2.04, 14.7% relative
emphasis within the objective, would reduce the lactose deficit by 8.7% to 194,000
tonnes. Overall the results of this thesis indicate that including lactose yield in the
selection objective has the potential to modify the composition of milk to make it more

suitable for the production of WMP and increase the potential for profit in the industry.
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