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The effect of stocking rate and calving date on the milk production performance of Holstein-Friesian dairy cows

Introduction

The removal of milk quotas will have a major impact on the Irish dairy industry. The Food Harvest 2020 report sets a target for a 50% increase in milk production by the year 2020 (DAFF, 2011). Stocking rate (SR), traditionally expressed as cows/hectare (ha), is the main driver of milk production in grass-based systems (Macdonald et al., 2008). McCarthy et al. (2011) reported that for a SR increase of one cow/ha, milk production per cow is reduced by 8% whereas milk production per ha is increased by 20%. Calving date (CD) also affects production and profitability in grassbased systems through its effect on the alignment of herd demand to grass supply [START_REF] Dillon | Grass For[END_REF]. The objective of this study was to investigate the impact of SR and CD on milk production of Holstein-Friesian (HF) dairy cows over a two year period.

Materials and Methods

Two hundred and seventy six HF dairy cows (138 in both 2009 and 2010, respectively), comprising of two strains of HF (North American and New Zealand) were randomly assigned within strain to one of two mean CD treatments, to establish two groups of dairy cows: Early calving (mean calving date: 12 th of February) and late calving (mean calving date: 25 th of February). Animals within each CD were then randomly allocated to one of three SR treatments, low (2.51 cows/ha), medium (2.92 cows/ha) and high (3.28 cows/ha). Cows were turned out to grass in early February with SR treatments managed separately and CD treatments within each SR managed similarly. Different grazing intensities were imposed on each SR, with target post-grazing residual heights of 4.5-5.0, 4.0-4.5, and 3.5-4.0 for the low, medium and high SR respectively. Herbage allowance (HA) and herbage removed was measured using the method of Delaby and Peyraud (1996). Concentrate supplementation and artificial fertiliser application was the same for each SR, however late calving treatments received less concentrate. Milk yield was recorded daily and milk composition weekly. Dietary details were analysed using mixed models in SAS. Milk production data were analysed using covariance analysis, with a model that included the effects of year, parity, strain, CD, SR, their interactions and covariates. Milk production per ha was calculated by summing the milk produced from each paddock within each treatment and dividing by the area of the paddock to give the yield per ha. Yield per ha was analysed using variance analysis with the effects of year, block, SR and CD in the model.

Results and Discussion

The low SR had the highest daily HA (17.7 kg dry matter (DM)/cow), the medium SR was intermediate (14.5 kg DM/cow) and the high SR had the lowest HA (12.2 kg DM/cow). Stocking rate had a significant effect on total milk production per cow and per ha and on milk composition (Table 1). As SR increased by 31% (2.51 vs. 3.28 cows/ha), milk yield per cow decreased by 12.4%, whereas milk yield per ha increased by 17.4%. Lactation length decreased as SR increased (289, 283 and 280 days for the low, medium and high SR, respectively). Calving date had no effect on total milk production per cow or per ha (Table 1) however; the late calving treatments had a shorter lactation length (289 vs. 279 days) compared with the early calving treatments. Consequently, the late calving treatments had a higher daily milk yield (P < 0.001) than the early calving treatments despite receiving less concentrate (P < 0.001; 423 vs. 464 kg DM/cow) and silage (115 vs. 157 kg DM/cow) supplementation.

Conclusion

The results indicate that although CD had no effect on total lactation performance, adjusting mean CD can be an effective strategy to reduce supplementary feed requirements at increased SR in early lactation. 

Table 1 :

 1 Effect of stocking rate and calving date on milk production performance

		Stocking rate (SR)		Calving (CD)		P-values
		Low	Medium	High	s.e. 1	Early	Late	s.e.	SR	CD
	Milk yield per cow (kg)	5597 a	5045 b	4975 b	60.2	5234	5184	48.4	<0.001 0.470
	MS 2 yield per cow (kg)	433 a	392 b	389 b	4.6	409	401	3.7	<0.001 0.133
	Milk yield per ha (kg)	13,399 a 14,215 a 15,717 b 371.7	14,402	14,486	303.5	<0.001 0.840
	MS yield per ha (kg)	1060 a	1113 a	1255 b	29.2	1155	1131	23.8	<0.001 0.473
	Milk composition									
	Fat (g/kg)	41.4 a	42.4 b	42.7 b	0.29	42.6	41.8	0.24	0.007	0.015
	Protein (g/kg)	36.1 a	35.5 b	35.6 b	0.14	35.9	35.6	0.11	0.004	0.061
	Lactose (g/kg)	47.0 a	46.0 b	46.4 c	0.13	46.6	46.3	0.09	<0.001 0.051

1 s.e. -standard error, 2 MS = milk solids (fat + protein)