Yield, composition and bacteriology of raw milk from semi-intensively managed dairy cows on smallholder farms in South Africa
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Background: Low milk yield and milk composition of dairy cows on smallholder farms reflect nutritional imbalance in the herds.

Aim: The aim of the study was to assess the milk yield, milk composition and bacteriology of raw milk from semi-intensively managed dairy cows on communal area smallholder farms in semi-arid areas.

Methodology: Two communal area districts of Limpopo province with existing semi-intensively managed dairy herds were selected for the study. The district sites varied in climatic conditions: Site 1 was semi-arid (200 - 450 mm/annum and 14oC - 29oC) and Site 2 sub-humid (500 - 600 mm/annum and 13oC - 27oC). Twenty heifers calving during spring to early summer were selected at each site (n=40) for monitoring milk yield and individual cow bacteriology. Body condition score (BCS) of cows at calving ranged between 2 and 3. Herd nutrition was similar (dairy meal concentrate, Eragrostis curvula and Lucerne hay with 12.4% CP and 37% ADF diet) and milk harvesting processes were standardized. Heifers were hand milked once daily and milk yield recorded from calving to 90 DIM. Calves suckled cows and were separated from dams overnight. Milk samples were collected aseptically from the udder bimonthly for nutrient and bacteriological assessment. Fasting blood glucose was assessed at 30 days and 60 days, heifers were fed during the day only and had no access to feed overnight. Blood samples were collected from the jugular vein at 06:00 and spot test for glucose performed. Body condition score determined monthly. 

Results: Peak milk yield differed (P<0.01), averaging 12.4 kg in site 1, and 10.6 kg/d/cow in site 2. Mean milk protein, fat and lactose were similar (3.1%, 3.0%, and 4.8%, respectively) and blood glucose did not differ (55 mmol/litre). Heifers in both sites lost 0.5-1.5 BCS within 100 days postpartum; 50% of site 1 cows had BCS ≤2.0 and site 2 had 30% BCS of ≤2.0 by 100 DIM. Total bacterial count (TBC) differed between sites with highest somatic cell counts and coliforms (6.3 ± log10 cfu/ml) in site 2. The proportion of the herd with high SCC (> 250 000) was also higher in site 2, with prevalence of 35%. Site 2 had a median SCC of 175-220*103 and < only 20% were over 1000*103. Clinical mastitis incidences were high (P<0.05) in site 2 (2 cows) and none in site 1. A significant negative (r=-0.72; P<0.01) correlation was observed between lactose and SCC. Correlations of SCC with fat, protein and total solids were positive. 

Discussion: Though the diet was marginal on CP, the protein level was sufficient for supporting rumen microbes. Milk fat was lower than the average fat content in Jersey milk. Subclinical mastitis was prevalent in site 2 and at specific farms which indicates that other factors such as management and production conditions affected performance and bacteriology of milk. 
Conclusion: 
