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Abstract
The abilty of smallholder dairy farming systems (SHDFS) to achieve desirable lactation-cume characteristics is
Article Views 5776 constrained or reduced by environmental stresses. Under stressful production environments in the tropics, the better
lactation-cunve characteristics in smallholder dairy farms are a result of improved dairy genetics and husbandry vetp
Citations 1 practices. Better husbandry practices improve animal health and welfare status, which is important to sustain SHDFS »y
in the tropics where dairy cattle are constantly exposed to multiple environmental stresses of feed scarcity, disease
infections and heat load. In this case, lactating cows in smallholder dairy farms Iabelled positive deviants are expected cie
to express lactation cunve characteristics diflerently from typical farms, regardiess of the stress levels confonted
Table of Contents -~ Thus, this study tested this hypothesis with Holstein-Friesian and Ayrshire cows in two milksheds in Tanzania 4
classified them into low-and high-stress emvironments. A two-factor nested research design was used, with farm S
* Abstract (positive deviant and typical) nested within the emironment. Positive deviant farms were farms that performed above the e
Introduction population average, attaining 20.35 Meal NEL/d energy balance, 26.32 Licow/day milk yield, 1163.28 days age at first
Waterials and Wethods caling, <633.68 days caling interval and <12.75 per 100 animal-years at risk disease-incidence density. In this study,
Results atotal of 3262 test-day milk production records flom 524 complete lactations of 397 cows in 332 farms were fited to
Discussion the Jenkins and Ferrell model to estimate lactation cunve parameters. In tur, the outcome parameters a and k were
Conclusions used to estimate lactation cune characteristics. The lactation cunve characterstic estimates proved the study
Author Contributions hypothesis. Regardless of the stress levels, cows in positive deviant farms expressed lactation cunve characteristics
Funding difierently from cows managed in typical farms. The scale (@) and shape (k) parameters together with peak yield and
netitionl Review Bosrd Ststement time to peak yield indicated higher lactation performance in positive desiant farms than in typical farms under low- and
formets Gonsent Stement high-stress environments (o < 0.08). Lactation persistency was higher in positive deviants than typical farms by 14.37
Dt Avaniy Saement g/day and 2.33 g/day for Holstein-Friesian cows and by 9.91 g/day and 2.16 g/day for Ayrshire cows in low- and high-
stress emvironments. Compared to cows managed in typical farms, cows in positive deviant farms attained higher
Acknowledgments lactation performance under low- and high-stress: Holstein-Friesian produced 50.2% and 36.2% more milk,
Conflicts of Interest respectively, while Ayrshire produced 52.4% and 46.0% more milk, respectively. The higher milk productivity in positive
References deviant farms can be associated with the deployment of husbandry practices that more effectively ameliorated feed
scarcity, heat load and disease infections stresses, which are prevalent in tropical smallholder dairy farms.
Keywords: lactation curve parameters; productivity; positive deviants; production environment, smallholder
dairy farming systems
1. Introduction
Lactation cunve characteristics are important in revealing the influence of genetic and environmental factors in a
dairy herd. Under tropical conditions, smallholder dairy herds perform sub-optimally when under persistent exposure to
the environmental stresses of heat load, nutrtional scarcity and disease infections. These emironmental stresses Backto Top v





