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Introduction

Matching the right type of dairy cow to the dairying system will become more important in the future as dairying systems become more diverse. It is likely that we will see an even wider spread of low cost dairying systems, intensive feeding seasonally calving systems, and non-seasonal intensive systems in the South Island. Driving this diversity will be the wider use of low cost supplementary feeds, the development of feeding systems during the last ten years that have allowed profitable use of supplementary feeds, and the evolution of non-seasonal dairying systems that will occur in response to clearer seasonal price signals. 


These changes are already being seen in South Island dairying with farm systems ranging from the traditional pastoral system to intensive feedlot dairying systems. This paper uses results from the current Dexcel Holstein Friesian comparison trial (Kolver, 2001) to project the type of cows that will best complement the systems that are developing in South Island dairying today and in the future.

Changes in the Holstein Friesian strain in New Zealand

During the last 20 years the use of North American Holstein genetics internationally has been high. Imported genetic material from the North American Holstein breed has been used within the New Zealand dairy cattle population since the late 1960s. In 1955 the New Zealand dairy cow population was approximately 75% Jersey cows. The New Zealand Holstein Friesian (NZ HF) breed was originally developed from animals imported from the West Coast of USA prior to 1925, and remained as a closed population confined to producing fluid milk prior to 1960. 

The current NZ HF cow was bred from the Jersey background by upgrading the Jersey with NZ HF semen commencing in the early 1960s and continuing well into the 1980s (Harris and Kolver 2001). The selection pressure in NZ was initially on fat yield, then on fat and protein yield and against milk volume, and more recently on economic efficiency, which includes the cost of maintenance (Harris, 1998).

The first major importation of North American Holstein genetics was from Canada during the 1960s and 1970s. This was followed by importation of USA genetics in the 1980s and more recently by importation of European genetic material, predominantly Dutch Holstein, which was derived directly from the USA Holstein breed in the late 1980s. Even through the Holstein genetic material has been imported from a number of different countries the pedigree of all animals imported trace back to small number of sire families (Harris and Kolver 2001). 

The increased use of North American derived Holstein genetics occurred in order to broaden the genetic base of the NZ HF population, and because the North American Holstein genetics carried traits for high productivity. The recent changes to the genetic composition of the national herd have been significant. 

The average percentages of North American/Dutch Holstein Friesian ancestry (overseas HF; OS HF) were 70% for sires and 24% for cows currently in the population. From 1980 to 1999 the average percentage of OS HF ancestry in HF cows increased from 2 to 38%, and the percentage of HF cows with some OS HF ancestry increased from 7% to 96%. Similar trends have been observed in HF-Jersey crossbred cows. Statistics show that the crossbred cows born in 1999 had, on average, 16% OS HF ancestry and 81% of the cows had some OS HF ancestry. 

NZ HF cows have a lower contribution of North American Holstein ancestry compared to most other major dairying countries (Harris and Winkelman, 2000).

Genotype by nutrition interaction

The need to match cow type to production systems is based on the underlying assumption that genotype by nutrition interactions exist. That is, cows with a similar average genetic merit (BW) and individual economic efficiency (PW) at average feeding levels have quite different BW and PW from each other at high feeding levels. 

At the SIDE Conference in 1999, Montgomerie (1999) clearly explained the reasons why environmental (and feeding) differences between the South Island and the North Island were too small to bring about re-ranking of bulls and their daughters for profit-related traits. Research from Ireland also suggested that no re-ranking of bulls occurred when offspring were farmed in high input herds (1.5 tonnes average concentrate input per cow) or low input herds (0.5 tonnes average concentrate input per cow) (Cromie et al., 1998).

However when differences in feeding are greater, genotype by environment interactions can occur. Daughters of Canadian and New Zealand sires farmed in both Canadian and New Zealand management systems demonstrated significant re-ranking of sires for yield traits (Peterson, 1991). When farmed in the New Zealand environment, daughters of Canadian sires had lower survival rates, while daughters of New Zealand sires had higher culling rates than their Canadian contemporaries in the Canadian farming system (Mwansa and Peterson, 1998).

Three years of trial results from the Holstein Friesian Comparison Trial at Dexcel (Kolver, 2001) also indicate that the type of feeding system can influence the relative performance of two strains of Holstein Friesian dairy cattle that had been matched for BW and PW as heifers entering the herd. We have observed genotype by nutrition interactions for reproduction, live weight, and efficiency of milksolids production when cows were generously fed diets of either all-pasture or a North American total mixed ration (TMR) (See the Appendix). 

On an all-pasture diet, Holstein Friesians of North American and Dutch genetics (OS HF) were significantly less likely to get in calf, lost more body condition during spring, gained less live weight during lactation, and were less efficient at producing a kilogram of milksolids per kilogram of live weight compared to NZ HF. When fed TMR, OS HF had similar reproduction, gained live weight at similar rates during mid and late lactation, and had  a similar efficiency of milksolids production as NZ HF.

The poor survival of OS HF grazing pasture is supported by a recent analysis of 100,000 first lactation cows from sire proving herds from 1987 to 1999 (Harris and Winkelman 2000). This study reported that the trends for lower survivability of OS HF genetics, largely a result of a failure to get in calf, are now evident in the national herd. This analysis also highlighted the heterosis (hybrid vigour) gains that were occurring in milksolids production, reproduction, and survival by crossing OS HF with either NZ HF or Jerseys. For example, only 33% of OS HF survived to the fifth lactation, whereas 60% and 54% of NZ HF and Jersey survived, respectively. Crossing OS HF with either NZ HF or Jerseys increased the survival of the first cross to levels similar to the NZ HF. This suggests the use of OS HF genetics in the national herd during the last ten years may have produced crosses with milksolids production, reproduction, and survival which has been better than the average of their parents. 

Matching cows to dairying systems

Currently there are quite different dairy cow types available to the New Zealand dairy farmer. The results from the Dexcel Holstein Friesian comparison (Kolver, 2001), from the LIC sire proving analysis (Harris and Winkelman 2000), Massey University heavy/light live weight trial (Garcia-Muniz, 1998), and Ireland (Dillon, 2001; Dillon and Buckley, 1998; Mayne, 1998) suggest that there is merit in considering matching dairy cow type to production systems. 

All-pasture, seasonal dairying

Heifers entering many New Zealand herds in the coming years will have a high content of OS HF genetics and will have a low survival rate if farmed under a traditional all pasture, optimally stocked system. Specifically, if farmed within the traditional system, the poorer reproductive performance of animals with OS HF genetics will mean higher culling, increased reproduction costs, and a shorter lactation because calving is delayed and body condition is lower in late lactation. 

The flipside implication is that the NZ HF, and the crossbred animal, is a valuable genotype for pastoral dairying. Clearly the NZ HF fits a low cost all-pasture dairying system better than an OS HF, and it seems sensible for these systems to use NZ HF genetics or cross predominantly OS HF herds with NZ HF or Jersey genetics. 

Intensive, seasonal dairying

High inputs of supplements will be required to capture milk production advantages of cows with OS HF genetics and to overcome poorer reproductive performance. The experience from Moorepark, Ireland has been that increasing the level of concentrate (from 0.5 tonnes to 1.5 tonnes per cow) fed to grazing cows made very little improvement in the reproductive performance of OS HF grazing pasture (Dillon, 2001). Only at very high levels of feeding, on TMR, have we seen the reproductive gap between OS and NZ HF narrow (see Appendix). 

In the Dexcel Holstein Friesian comparison trial, NZ HF produced milksolids with the same efficiency as OS HF when fed at very high levels, and had high rates of survival. NZ HF appear to be equally suited to seasonal calving, high input pasture-based dairying systems, but may be less efficient than OS HF as lactations extend beyond 300 days.  

Intensive, non-seasonal dairying

The evolution of non-seasonal dairying systems in the near future will be a natural progression following intensification, and may occur irrespective of seasonal pricing signals. These high input systems that are not constrained by a 365-day calving interval may better suit, and benefit from, more persistent lactations and high milksolids production associated with well fed cows with a significant proportion of OS HF genetics. While the NZ HF fed TMR in the Dexcel comparison trial were progressively drying themselves off by 300 days in milk, the OS HF were still producing over 1.8 kg milksolids/cow. 

Clearly the OS HF may be better suited to extended lactations, and extending lactations for longer than 300 days has been one way dairy farmers in the US have made productivity gains in recent years.

Developing pasture-based feeding systems for high BW cows 

Measuring the impact of feeding system and dairy cow genotype on farm profitability is the aim of a four-year project called the Dexcel Strain Trial. Holstein Friesians of New Zealand or OS origin will calve in July 2001 and will be managed in a range of farm systems feeding 0-1.5 tonnes of supplements per cow each year. 

This project will provide farmers with answers to three important breeding questions: 

· What is needed to feed and breed high genetic merit Holstein-Friesian cows while 

maximising productivity?

· Which type of Holstein-Friesian is best suited to my farming system?

· What changes have occurred in the NZ HF as a result of 30 years of breeding?      

The perfect selection index

If New Zealand had the perfect selection index, there would be no need for a discussion of the merits or otherwise of OS HF compared to NZ HF. At the 1999 SIDE Conference Montgomerie (1999) discussed the inclusion of a survival index into the BW index. Although survival has been included in the major selection index since 1996, it has carried increased weighting since 2000. This year fertility breeding values (BV) will enter the index indirectly as a component of longevity. Fertility BV refers to the genetic merit of a bull to leave daughters with the ability to conceive  and bear a calf early in the herd’s calving period. If the appropriate emphasis is placed on fertility (and survival), the value of OS HF, and other genotypes, for New Zealand dairying will be predicted with much better accuracy in the future.

Summary

· NZ HF and OS HF differ in their ability to get in calf and survive in pastoral dairying 

       systems.

· Match NZ HF (or Jersey) with all-pasture, seasonal calving systems. 

· Match NZ HF (or Jersey) with intensive, seasonal systems.

· Match OS HF with non-seasonal, intensive feeding systems that are not constrained 

       by a 365-day calving.

· Current improvements in the selection index through inclusion of survival and 

      fertility traits will improve the ability to predict the value of any cow for any system.
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APPENDIX

The Holstein Friesian Comparison at Dexcel

Trial design

Genotype, diet, and genotype x diet interactions have been investigated during a multi-year experiment at Dexcel that compared HF genetics of NZ or OS origin. Four herds (approximately 14 cows/herd) were used to investigate the performance of the two genotypes under a low stocked (approximately 2.2-2.5 cows/ha) grazing system, and when fed a total mixed ration (TMR) throughout the last three seasons. 

The TMR diet did not include grass and represented the diet upon which the OS genetics had been selected to produce overseas. It also gave an indication of the potential production of both NZ and OS genetics when fed well. 

The herds comprised of all first lactation animals in 1998/1999, 64% second lactation and 36% first lactation animals (1999/2000), and 58% third lactation, 21% second lactation, and 21% first lactation animals (2000/2001). Within genotype, animals were paired and randomly allocated to treatment herds. Herds were initially balanced for breeding worth (BW) and, within genotype, herds were balanced for sire and live weight. Each year heifers entering the herds were balanced for BW, sire and live weight. Similar age structure was maintained across the herds within each year. 

In the first year all herds calved at a condition score of 5. In subsequent years, both genotypes on pasture were calved at a condition score of 5.5, and both genotypes fed TMR calved at 6.5 (as per North American guidelines). Differential feeding during the dry period was required to achieve this.

Cow selection

Eight sires were represented in the OS treatments and seven sires were represented in the NZ treatments. The OS genotype had 100% OS ancestry; half of the OS genetics originated from the United States half originated from the Netherlands. Holland Genetics Ltd. imported the OS genetics into New Zealand in 1996, 1997 and 1998 as embryos for the Livestock Improvement Corporation (LIC) as part of the LIC Sire Proving Scheme. As such, the OS genetics used in the present experiment represent OS genetics that have been used in NZ. After birth, OS calves were sold to commercial farmers. In the first year of the trial animals purchased from these farmers by Dexcel prior to their first parturition. Heifers entering the experiment in the second and third year were purchased at 12 months and 4 months, respectively. The NZ genetics used were selected from the Dexcel herds based on BW and proportion of NZ ancestry. Heifers were selected with less than 2/16 (12.5%) OS genes in their three-generation parentage and that had a BW comparable to the OS genetics (Kolver et al., 2000). 

Although small numbers of heifers per treatment were used, the respective genotypes were fairly represented. The OS HF represented sires that were widely used in the New Zealand national herd. At the initiation of the experiment, half of the OS sires had been proven in New Zealand, and half of the OS sires had relatives that had been proven in New Zealand. Of these sires, all now have New Zealand proofs. In addition, the brothers of the heifers used in this experiment were part of the Livestock Improvement Corporation’s sire proving scheme.    
TMR

Animals fed TMR were confined to one of five loafing paddocks and a concrete and bark free-draining feedpad which was sheltered from the wind (288 m2; 11.5 m2 per cow). NZ and OS HF were maintained in separate herds throughout lactation. The feedpad was used during July, August and September and the loafing paddocks for the rest of lactation. NZ HF and OS HF received the same TMR and were fed to achieve a 10% refusal rate (ad libitum intake). 

The criteria used to formulate the TMR were to maintain a ration supplying nutrients and to use feed ingredients that were typical of the diets fed in North America or Europe in systems within which the OS genetics were selected. The TMR was not a least-cost ration, but a standard control. The same TMR was fed to both genotypes and was formulated for the OS animals according to NRC dairy cow feed requirements for high production. Rations were formulated using the Spartan ration formulation programme and the Cornell Net Carbohydrate and Protein System model. 

Generally over the three years, four rations have been fed during lactation; a transition TMR has been fed 3 weeks prior to calving, a post-calving TMR (to approximately 40 days in milk), an early-mid lactation ration (to approximately 190 days in milk) and a mid-late lactation ration. Maize silage, grass silage, and hay have supplied the forage component of the ration, with whole cottonseed and a pelleted concentrate used to balance nutrients supplied by the forages. The proportion of forage in the diet was 70% (pre-calving transition), 52% (post-calving transition), 48% (early-mid lactation) and 55% (mid-late). The concentrate used for the early-mid lactation comprised approximately 40.7% ground maize grain, 22.5% soybean meal, 8.6% barley grain, 6.2% molasses, 4.8% corn gluten meal, 5.7% fishmeal, 4.3% soyoil, 2.1% dicalcium phosphate, 1.5% limeflour, 1.1% rumen-protected fat, 1% sodium bicarbonate, 0.4% salt, 0.5% urea, 0.3% magnesium oxide, and 0.06% ruminant trace mineral and vitamin pre-mix (% concentrate DM). 

Grazing management

The aim was to generously feed NZ HF and OS HF on pasture throughout lactation, i.e., an allowance of >60 kg DM/cow/d was offered. This experiment did not test NZ and OS HF in a confined pasture system. Rather, cows were offered the optimal paddocks at Dexcel No. 1 Dairy (total area 60 ha) for grazing and as necessary were followed by a non-treatment herd of cows, or were topped, to maintain pasture quality. Post-grazing residuals were used to determine pasture allocation; post-grazing residuals of >1800 kg DM/ha were targeted during spring and autumn and >2200 kg DM/ha during summer. During dry summers and for short periods (3 weeks) during early lactation, grass silage was offered to both herds on a live weight basis to maintain pasture residual targets. Both herds grazed the same paddock but were separated by a wire. 

Key results

OS HF produce more milk than NZ HF, with a lower milkfat content and a similar protein content
The three seasons to date have consistently shown that OS HF produce significantly more milk than NZ HF (at a similar BW) (Table 1). This is not surprising given the selection pressure these animals have been under to produce large amounts of fluid milk. The milk yields achieved by the OS HF cows on TMR are comparable to high producing cows in North America or Europe. The lower milkfat content occurs when cows are fed either pasture or TMR. As a result, OS HF produce milksolids with a higher protein:fat ratio i.e. OS HF produce greater yields of protein.

Table 1. Production and reproduction of New Zealand (NZ) and Overseas (OS) Holstein Friesians (HF) grazing grass at a low stocking rate or fed total mixed ration (TMR). Results from the last three seasons.


NZ HF
OS HF




Grass
TMR
Grass
TMR

Days in milk





    1998/1999 
261
268
242
261

    1999/2000
277
272
243
256

    2000/2001
300
300
298
298

Milk, kg/cow





    1998/1999 
3317
5036
3597
5898

    1999/2000
4122
6089
4319
7233

    2000/2001
5300
7304
5882
10097

Milksolids, kg/cow





    1998/1999 
281
380
271
401

    1999/2000
356
497
329
509

    2000/2001 
465
602
459
720

    2000/2001 (3rd lactation cows)
508
696
494
773

Fat %





    1998/1999 
4.93
4.04
4.16
3.36

    1999/2000
4.95
4.63
4.18
3.60

    2000/2001 
5.03
4.60
4.28
3.62

Protein %





    1998/1999 
3.54
3.48
3.44
3.46

    1999/2000
3.73
3.64
3.54
3.50

    2000/2001 
3.74
3.65
3.50
3.54

OS HF produce similar milksolids on pasture

This is most clearly illustrated by the current season where OS HF and NZ HF had produced similar milksolids over the same days in milk (Table 1). These milksolids figures also indicate that the grazing herds were generously fed on pasture, bearing in mind that even in the current season, no animal has had more than three lactations. When the production of the third lactation animals are considered, this age being more comparable to the average age of cows in commercial herds, an average production of 500 kg in 300 days indicates high levels of pasture feeding. The second year’s milksolids production indicates that although OS HF may have similar daily milksolids production on pasture, that total milksolids production can be less than NZ HF due to fewer days in milk. In the second year calving date was later for the OS HF grazing pasture, as a result of difficulty getting animals in calf the previous season, and because OS HF were dried off earlier than NZ HF because of lower body condition scores.

OS HF fed TMR produce more milksolids

The first two years of this study did not find significant differences in milksolids production between OS HF and NZ HF fed TMR (Table 1). However the third year, in which the animals were older and produced more, it is clear that OS HF have a more persistent milksolids production during the later stages of lactation. No differences in persistency were detected in the first two years (when animals were in their first and second lactation). Clearly, a high level of feeding and longer lactations allows OS HF to exhibit their ability for high milksolids production. Production of 773 kg/cow (OS HF) versus 696 kg (NZ HF) in 300 days for animals in their third lactation indicates that both genotypes have a large capacity for milksolids production when fed well on TMR (Table 1). Of interest also is the difference in milksolids production between TMR and pasture diets.  

OS HF have a lower efficiency of milksolids production than NZ HF when fed pasture, but similar when fed TMR

Although OS HF grazing generous amounts of pasture were 12% heavier than NZ HF grazing pasture, OS HF did not produce more milksolids. This resulted in a lower efficiency of milksolids production, as measured by milksolids produced per kg of live weight (Table 2). When fed well on TMR, efficiency was similar, although the third year’s results indicate that as lactation is extended, OS HF become more efficient than NZ HF.  

OS HF rapidly lose body condition during the first month of lactation and struggle to gain weight and condition during lactation 

Results from the first three seasons consistently show that OS HF partition more energy towards milk production and less towards body reserves. This is illustrated by the differences in drying off body condition score and live weight gain during lactation (Table 2). By the end of lactation in the 2000/2001 season, the OS HF fed TMR would be considered to be in ideal condition for this stage of lactation, whereas the NZ HF would be considered over conditioned. Because of the higher energy density of the TMR, OS HF maintain a lower, but desirable, body condition compared to NZ HF. On pasture however, the NZ HF maintain a desirable body condition score throughout lactation, with the OS HF losing excessive amounts of body condition and maintaining low live weight gains throughout lactation. This occurs despite generous pasture feeding throughout lactation. Although the OS HF on pasture may be considered to be more efficient producers of milksolids because more of the energy required for milk production is coming from body reserves, the lower condition score at drying off requires higher levels of feeding during the dry period.    

OS HF have poor reproductive performance on pasture
Although small cow numbers make interpretation of empty rates difficult, in all of the last three seasons OS HF on grass recorded the highest empty rate and NZ HF on grass the lowest (Table 3). In the second year OS HF on grass also had the latest calving date as a result of poorer reproductive performance during the first season. In the third year, mean calving dates were the same across all four herds. This was achieved by bringing the same number of heifers into each herd. 

This seasons 62% empty rate for the OS HF grazing pasture is extreme, however this herd was treated no differently from the other three herds. The NZ HF herd-mates over the electric fence recorded a low empty rate, and the OS HF on TMR did not have this high empty rate. Of importance is the trend over the three years for higher empty rates in the OS HF grazing herd, which parallels the increases in age and production of the cows. 

Table 2. Live weight, body condition score, and milksolids efficiency of New Zealand (NZ) and Overseas (OS) Holstein Friesians (HF) grazing grass at a low stocking rate or fed total mixed ration (TMR). Results from the last three seasons.


NZ HF
OS HF

OS


Grass
TMR
Grass
TMR

LW gain during lactation, kg/cow





    1998/1999 
55
123
22
139

    1999/2000
57
125
21
110

    2000/2001 
44
92
-20
77

Drying-off LW, kg/cow





    1998/1999 
434
501
464
575

    1999/2000
472
579
497
657

    2000/2001 
532
624
561
684

Drying-off condition





    1998/1999 
4.6
6.2
3.9
5.5

    1999/2000
4.4
6.8
3.6
5.4

    2000/2001 
5.0
7.6
4.6
6.1

Efficiency, kg MS/kg metabolic LW





    1998/1999 
3.11
4.0
2.74
3.82

    1999/2000
3.64
4.68
3.14
4.34

    2000/2001 
4.42
5.26
3.97
5.72

High levels of TMR feeding reduced the difference between the reproductive performances of OS and NZ HF, and also improved the reproductive performance of OS HF compared to the OS HF grazing pasture. While this trial has used 100% OS HF genetics, which could be considered extreme, it must be noted that feed allowances were more generous than would be found in the majority of commercial herds. Studies at Hillsborough and Moorepark Research Centres in Ireland have reported for the last ten years on the high empty rates and reduced survival of OS HF cows grazing pasture, even when cows have been fed 0.5-0.8 tonnes of concentrate DM/cow/year. 

Table 3. Reproductive performance of New Zealand (NZ) and Overseas (OS) Holstein Friesians (HF) grazing grass at a low stocking rate or fed total mixed ration (TMR). 


NZ HF
OS HF

OS


Grass
TMR
Grass
TMR

Empty rate, % (No. of cows in brackets)





  1998/1999 season
0
7(1)
22(2)
10(1)

  1999/2000 season
7(1)
14(2)
38(5)
21(3)

  2000/2001 (to 28th February)
7(1)
14(2)
62(8)
29(4)*

1999/2000 season





  Calving to 1st ovulation, days
39
29
27
23

  Services per conception
1.4
1.7
1.9
1.7

  Progesterone, ng/ml
4.8
6.5
4.2
5.5

*Two of the empty cows were scanned as pregnant but aborted following an infection. 

Why?

Why do OS HF have lower body condition, weight gain, and milksolids per kg live weight compared to NZ HF in a seasonal pastoral dairy system?

There may be many, interacting, reasons for this. Being larger animals they will need to eat more to achieve the same intake as a percentage of live weight. This does not appear to be occurring. In September in the 2000/2001 season, individual cow intake was measured using alkane markers. NZ HF and OS HF had a DM intake of 17 and 17.4 kg DM/day (3.8 and 3.3% of live weight), respectively, whereas the NZ HF and OS HF fed TMR had an intake of 20.3 and 24.2-kg DM/day (4.1 and 4.2% of live weight), respectively. It is likely that larger animals will find it difficult to consume more than 19-20 kg DM of fresh good quality pasture, however the intakes that have been measured were less than this proposed intake ceiling. Behaviour observations indicate that OS HF graze less aggressively, and spend less of their day grazing. The reasons for this are unclear. Because the OS HF has evolved in quite different feeding environments, it is possible that selection pressure on grazing behaviour has not been as great for the OS HF as for NZ HF. Associated with this may be the breakdown products of pasture digestion (e.g. ammonia) which may feed back to the brain to reduce intake in the OS HF. At this time these reasons are speculative. 


Also possible are metabolic differences between the genotypes. Dairy cows of high genetic merit produce more milk, have greater voluntary intakes and use more of their body reserves in early lactation than those of low merit (Bryant and Trigg, 1981). Earlier studies have suggested that genetically superior cows have higher circulating concentrations of growth hormone and lower concentrations of insulin than genetically inferior cows. However, it is now considered that differences in hormone concentrations are small when comparisons are made at a common energy balance, and cannot explain the effects of genetic merit on milk production and metabolism. An alternate explanation proposes that high genetic merit cows maintain lower body reserves and preferentially partition nutrients towards the mammary gland because of differences in the responsiveness of tissues to key hormonal regulators (Bauman et al., 1985). 


During the 2000/2001 season the lipolytic response of cows to adrenaline was measured. This was used to test whether OS HF mobilised more fat in response to a hormone that naturally promotes body condition mobilisation. The experiment showed that OS HF grazing pasture did mobilise more body fat (for energy) in response to adrenaline, which may indicate more adrenaline receptors at the cell level, or activation of intra-cellular enzymes such as hormone sensitive lipase may be greater. However these differences are also expected if an animal is in a lower energy balance, which was the case for OS HF, thereby confounding interpretation of the results somewhat.  

Why do OS HF have poorer reproduction than NZ HF, and how does better feeding help?

The lower reproductive performance of high genetic OS HF is widely known overseas and has been demonstrated in comparative trials in Ireland and the UK during the last ten years (Mayne, 1998; Dillon and Buckley, 1998). However these overseas trials have not been able to show how much of the poor reproductive performance was because the OS HF were of higher genetic merit and simply produced more milk, versus being a real trait associated with the North American HF genotype. A unique aspect of the comparison trial at Dexcel is that genetic merit differences have largely been removed, and milksolids production levels are similar, suggesting that differences in reproduction may be genotype related. These results also show that high levels of feeding are required to improve the reproductive performance of OS HF, but that feeding alone may not close the reproductive gap between OS and NZ HF completely. 

      To understand the reasons for the reproductive differences, progesterone concentrations in milk were measured. In the second year, OS HF actually began cycling sooner after calving than the NZ cows (Table 3). The interval from calving to first ovulation (post-partum anovulatory interval) data shows that across both feeding treatments OS HF took 25 days before they started cycling again, whereas the NZ HF took 9 days longer (34 days). This finding is consistent with previous studies which have identified the failure to conceive, rather than the failure to cycle as the key factor limiting the reproductive performance of OS HF. In the current study, the failure to conceive was reflected by the higher number of services per conception required by OS HF compared to NZ HF grazing grass (Table 3).  

The ability of OS HF to cycle quickly after calving seems to be at odds with the longer interval from calving to first mating seen in New Zealand herds with a high proportion of overseas genetics (Harris and Winkelman, 2000). However, although the OS HF cycles sooner after calving, we suspect that the OS HF has more silent heats and very quiet heats than the NZ HF. This makes detection of oestrus more difficult. OS HF also mobilise more body condition during early lactation, and maintain a lower condition score throughout lactation than the NZ HF. This undoubtedly has an impact on reproduction, especially in dairy herds that have a stocking rate higher than the one used in this experiment. 

There has been some speculation that OS HF may have a different pattern of ovarian follicular growth. During the 1999/2000 season, OS and NZ HF had similar sized follicles, a similar follicular growth rate, a similar pattern of follicular waves, and a similar number of smaller, subordinate follicles. At this stage the problem appears to lie elsewhere, most likely in the quality of the follicle.

Our current hypothesis, which is supported by work from overseas, is that there is inadequate hormonal support (i.e. progesterone) from the ovary to allow pregnancy to become established following conception. This could arise both as a result of genetic makeup and as a consequence of extended periods of negative energy balance. The preliminary measurements of plasma progesterone at the time of emergence of the second follicle wave in the 1999/2000 season suggest that cows fed TMR had higher concentrations of progesterone than cows fed pasture, and that OS HF may have lower progesterone concentrations.

Future research will explore the concept that genetics and nutrition both impact follicle quality and hence progesterone and oestrogen production (and subsequent pregnancy and oestrus behaviour) through insulin and IGF-1 hormonal pathways.  

Conclusions

This study, and others, demonstrates key productive and reproductive differences between OS HF and NZ HF. At the extreme, these differences mean that OS HF may suit higher input, non-seasonal dairy systems whereas the NZ HF is better suited for seasonal, all-pasture systems. 
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Workshop summary

· The percentage of overseas genetics in New Zealand cows is now 35-40% compared with virtually nil in 1980

· This correlates with differences in production, survivability and reproduction factors

· This research may help dairy farmers to decide what the most appropriate animal for South Island dairying system is

· Recommendations from the research:

· An all-pasture, seasonal system suits NZ Holstein Friesians

· An intensive, seasonal system suits NZ Holstein Friesians

· An intense, all-year system suits overseas  Holstein Friesians

· There is an effect on the efficiency of the animal in conversion of feed to milksoldis, depending on the diet (all-pasture - NZHF more efficient: TMR - OHF more efficient.

Summary of discussion question

· New Zealand diary farmers (particularly in the South Island) are developing a range of farming systems and the breed and type of cow that suits these different systems varies

· Including economics into this sort of study is of increasing importance, but it is difficult to incorporate

· The two strains are different enough to have a heterosis (hybrid vigour) effect, if crossed

· If your farm system and feeding regime suits O/seas HF, there may be possibilities of looking at options like calving all year, or calving every 18 months/2 years, having shorter dry-cow periods or milking these cows three times a day.

· The overseas HF had poorer fertility results, particularly on all-pasture systems, and the all-pasture cows (both New Zealand and overseas) had lower body condition scores all throughout season.

Future questions

· At what percentage of the diet being TMR, will suit both NZHF and OHF?

· How do we test this under “real” conditions?

· What changes need to be made to improve the selection index?

· Why are there differences between the NZHF and OHF?
















PAGE  
268

