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Introduction


	This is a multi�disciplinary project run across four organisations (Livestock Improvement Corporation, Massey University, Teagasc [Ireland] and Dexcel). The farm system trial is located at Dexcel, No 2 dairy near Hamilton New Zealand. A similar trial is being run at Moorepark in Ireland. Professor Colin Holmes, Massey University is the project leader in New Zealand.





Overview


This is a systems study to measure the physical and financial performance of three different strains of Holstein�Friesian cows, with each strain managed under a range of New Zealand pasture�based systems which differ in stocking rate and use of supplementary feed.


The three strains are:


1. Overseas Holstein Friesian. High $BW (> 87.5% ancestry from overseas genetics) (OSH)


2. NZ Holstein Friesian. High $BW (A7.5% ancestry from NZ genetics) (NW)


3. NZ Holstein Friesian. Low $BW (daughters of 1970s NZ proven bulls) (NZL)


The study represents a co�ordinated multidisciplinary approach to determine both the “ideal” animal for pasture�based dairy systems and the optimal management system for these cows, with a view to the future needs of the dairy farm system for efficiency and profitability. The results will be co�ordinated and integrated with results from a similar trial to be undertaken during the same period at Moorepark Research Station, Ireland. This exchange will ensure that the potential efficiencies that arise from having seasonal research conducted in both hemispheres can be realised, and will also ensure effective use of facilities and of specialist researchers.





Key objectives


Establish whether OSHF dairy cows can be used widely in New Zealand pasture�based feeding systems to improve milk production and profitability, or whether they require more generous feeding systems than can be supplied by pasture�only.


Determine the magnitude of the strain difference which exists (if any), between 1999 high genetic merit HF cows whose recent ancestry is of New Zealand or US origin.


Determine the level of genetic progress in Holstein Friesians that has been made in New Zealand since 1970, in milk production, feed conversion efficiency, fertility and other characteristics of on-farm profitability.


Develop appropriate management systems for high genetic merit Holstein�Friesians so that production, reproduction, and economic performance are optimised.





Description of layout of farmlets


The three genetic strains are being farmed across a range of six different feed allowances. The base pasture supply is assumed to be 170 M pasture grown per ha annually; equal to 5500 kg per cow at 3.1 cows per ha. In addition, 500 kgDM per cow is added as supplement to increase the total feed supplied to 6000 kgDM per cow. These two systems [5500 and 6000 kg 13 M total feed allowance per cow] are common to all three strains (Table 1).


	For the High BW Strains, extra supplements are added to increase feed allowance to 6500 and 7000 kgDM per cow, to ensure that they can express better their genetic potential for high yields per cow.


For the Low BW strain, extra cows are added [to increase cows per hectare] to decrease feed allowance to 5000 and 4500 kgDM per cow for the Low BW strain. This recognises the lower potential milk yield per cow, but will ensure that it can maximise its milk yield per hectare.


	There are 11 farmlet systems spread across the six feed allowances, as shown in Table 1 and expressed as cows/ha and also kgLwt/t DM. The three strains are not all represented in each feed allowance, for the reasons explained above.





Table 1: Strain trial description.












































A total of 172 heifers are in milk for the 2001 - 2002 season.


�
Table 2: Farmlet productions from the first year of the Strain trial for the 2001�2002 season. 






























































Milk production


Table 2 shows that milk, milkksolids (MS) productions for the 11 farmlets and averaged 282, 307 and 292 kg per cow for the NZL, NZ14 and OSH groups, respectively. The NZI, had the lowest milk productions and the OSH the lowest % milksolids (Table 2). The protein % was highest for the NZH and OSH groups but the OSH groups had the lowest milkfat %. When comparing across similar feeding levels e.g. the 5.5 and 6.0 t DM/cow allowances (Table 3) then it shows that the NZH and OSH produced about 9% more per day when in lactation but the NZI, and OSH produced similar on an annual basis.





�
Table 3: Strain productions when annual feed allowances (5.5 and 6.0 t DM/cow/year) are combined.





�
NZL�
NZH�
OSH�
�
Days in milk/cow�
268�
261�
244�
�
Days in milk/ha�
794�
784�
732�
�
Milksolids (kg/cow/day)�
1.08�
1.19�
1.17�
�
Milksolids kg/cow)�
289�
312�
285�
�
Milksolids (kg/ha)�
856�
933�
�
�



each cow was recorded. The times recorded for each week was averaged for the period. The OSH cows took longer to milk but flow rate (litres of milk per minute) was similar for all groups (Table 4) but there were big variations within strains.





Table 4: Milking speed measured at twice during the season for the three strains.





�
�
Total milking time (minutes per day)�
Litre�
Litres/minute�
�
�
NZI,�
11.09�
17.5�
1.58�
�
Mid Oct 2001�
NZY1�
12.16�
19.9�
1.64�
�
�
OSH�
12.91�
20.4�
1.58�
�
�
�
�
�
�
�
�
NZI,�
10.05�
13.2�
1.31�
�
End Jan 2002�
NZ11�
10.83�
14.4�
1.33�
�
�
OSH�
10.99�
14.4�
1.31�
�



Conservation 


	In order to maintain pasture quality there was a large amount of conservation made. This ranged from 563 to 909 kgDM/cow (Table 1). The fact that this amount of silage was made is an indication that there was a lot of surplus feed and that the cows were not under any pasture feed deficit (except possibly for Farmlets 1 and 4) and there was little difference in feed supply between the strains (Figure 1).





Calving date and drying off


	The mean calving date for the NZL, NW and OSH were 3 August, 7 August and 4 August respectively. The later mean calving date of the NZH was due to an infertility problem with a bull at mating time. Every endeavour was made to calve the strains in similar body condition score (BCS) but the NZI, and NW heifers were in higher BCS than the OSH at the start of the trial (1 June) and this difference persisted through lactation. In late January / early 




































































Figure 1: Pasture growth for the three strains in the 2001�2002 season in kgDM/ha/day.





February the OSH heifers started to lose BCS and this led on into late lactation meaning that they were dried-off three to four weeks earlier than the NZI, and NW (Table 1). The effect of drying�off the OSH cows earlier, is that on average they had a shorter lactation length with it averaging at 268, 258 and 249 days for the WL, NZH and OSH groups respectively.





Condition score and liveweight


	Near the start of calving (3 July) the BCS was 5.8, 5.7 and 5.6 for the NZL, NZH and OSH groups respectively (Figure 3). The OSH heifers lost more liveweight and BCS immediately after calving (Figures 2 and 3).
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