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Introduction

Increasing productivity

The goal of achieving a 4% annual increase in productivity is an integral part of the dairy industry strategic plan. As an industry, it is essential that we defend and enhance our position as the lowest cost producers of milk operating in international markets. It is this low cost position that has given the New Zealand dairy industry its key competitive advantage, and we must continually strive for further increases in production efficiency to stay ahead of our competitors in future. 

Many commentators have misinterpreted the need for increased efficiency of milk production by chastising farmers for allowing milk production costs to escalate, and have called for farmers to simply spend less (Larson 1997). However, when the annual accounts of most dairy farms are analysed it is often difficult to “cut costs.” In fact over 60% of the variable cash expenses of dairy farming are directly proportional to the number of cows farmed. It is estimated that on the average farm, each additional cow farmed costs about $340 (Table 1). 

If a manager’s wage is included to account for time contributed by the farm owners, the additional cost is closer to $570, which probably provides a better estimate of the cash costs of a large farm, or a farm where most of the labour is employed. 

Table 1: An estimate of the marginal costs of farming additional cows.

                       Cash expenses
$/cow

                       Wages*
85

                       Animal health*
40

                       Breeding and herd testing*
25

                       Farm dairy expenses*
15

                       Electricity*
20

                       Rearing replacements
80

                       Interest ($900 @ 8.5%)
75

                       Total
340




                       Wages of management*
230

                       Estimate of total costs per cow
570

                                           * Source: LIC 1999

Scope for lower stocking rates by increasing production per cow 

At SIDE last year it was suggested that high genetic merit cows provide leading farmers the opportunity to increase profit by farming fewer cows (Penno, 1999: Clark, 1999). Reducing the number of cows farmed would reduce costs, while allowing the remaining cows to be fed more generously. It was argued that on well managed farms, with high stocking rates, reducing stocking rate would provide potential to increase production per cow sufficiently to maintain the same total milksolids production. Penno (1999) suggested optimum stocking rates of only 80-90 kg liveweight/t DM, which represents a considerably lower stocking rate than previous recommendations. However, to realise the maximum economic farm surpluses (EFS) that were calculated, Friesian cows were required to produce in excess of 400 kg MS/cow/year. Computer simulation modelling has suggested this figure may be closer to 440 kg MS/cow/year (Clark 1999). It could also be expected that lower stocking rates, and the associated increased feeding levels, will result in increased reproductive performance, improved animal health, and reduced herd wastage rates.

Nevertheless, achieving high milksolids production per cow and high EFS is not as simple as simply selecting a low enough stocking rate. It’s estimated that the average South Island farm already has a stocking rate close to the recommended 85 kg liveweight/t DM (Table 2). In the 1998/99 season, milksolids production per cow was only 275 kg/cow, not in excess of 400 kg MS/cow as suggested by research and achieved in leading South Island herds. If stocking rate is lowered when feed availability is not the most limiting factor, increases in milksolids production per cow will be small.

Table 2: South Island average stocking rates and annual milksolids yield per cow.

District
Estimate of total feed supply 

(t DM/ha)
Stocking rate* (Cows/ha)
Stocking rate#
(kg Lwt/t DM)
Milksolids yield*
 (kg/cow)

Nelson/ Marlborough
15
2.8
93
261

West Coast
12
1.9
81
261

North Canterbury
18
2.7
75
269

South Canterbury
16
2.9
89
290

Otago
15
2.9
95
285

Southland
15
2.7
91
291

South Island
15.5
2.7
85
275

* Source: LIC, 1999 # Liveweight estimated as 500 kg/cow

This paper will contend that one of the key factors limiting per cow milk production is lactation length. Feeding and management strategies that increase the average lactation length of the herd are critical to increasing per cow milksolids production. The factors that contribute to lactation length will be identified and discussed in order to help farmers achieve higher milksolids yield, thereby allowing reduced stocking rates, improved reproductive performance and most importantly increased profitability.

Whole farm efficiency

Feed utilisation and milk production per cow are both important

For the past 50 years, the importance of using high stocking rates to achieve high rates of pasture utilisation has been continually emphasised to New Zealand dairy farmers. However, productivity is determined by the total amount of feed available, the proportion of the available feed that is eaten (feed utilisation), and the proportion of the feed that is eaten that contributes directly to milk production (milk production efficiency). As stocking rate increases, the efficiency of feed utilisation increases as individual cows eat less, but the herd eats an increasing proportion of the available feed. Simultaneously, as each cow eats less and her milk yield declines, an increasing proportion of the feed eaten is used for maintenance and pregnancy 

reducing the gross efficiency of milk production. 
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Figure 1: The effect of stocking rate on the efficiency of pasture utilisation, the gross efficiency of milk production and the efficiency of the whole farm system.

Recent research with high genetic merit cows suggests that total productivity of pastoral dairying systems is insensitive to small changes in stocking rate (Penno, 1999). While a lower stocking rate will reduce the efficiency of feed utilisation, it has the potential to increase annual milk yield, therefore increasing the gross efficiency of milk production. In the current farmlet trial at the DRC No 2 Dairy, total milk solids productivity varied little between 80 and 120 kg liveweight/t DM (Figure 1). As expected, pasture utilisation increased as stocking rate increased, and per cow efficiency declined with declining annual milk yields. However in contrast to early stocking rate studies (Holmes and MacMillian, 1982), the loss in efficiency associated with decreasing milk yields per cow was sufficient to cancel out the increased efficiency of pasture utilisation. Therefore maximum profit would be generated with the lowest stocking rate required to maintain high levels of total milksolids production from the farm. 

 Total feed availability and annual milksolids yield

Annual feed availability almost totally controls annual milksolids yield when farm systems are well managed. The effect of stocking rate (expressed as kg liveweight/t DM of total feed supply: Penno, 1999) on the average annual milksolids yield of four years individual farmlet systems from the DRC No 2 Dairy are presented in Figure 2. As expected, these data demonstrate the large effect that stocking rate, or feeding level, has on annual milksolids yield. Further, to achieve annual milksolids yields in excess of 400 kg MS/cow requires stocking rates of less than 90 kg liveweight/t DM, or conversely, total annual feed availability in excess of 5.5t DM/cow.
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Figure 2: The effect of stocking rate on annual milksolids production over four seasons at the DRC No 2 Dairy.

Lactation length and milksolids yield per cow

High milk yield per cow requires a long lactation

Increases in feeding level, associated with a lower stocking rate, causes a combination of increased daily milk yields and increased lactation length, which together result in the increase in the annual milksolids yield demonstrated in Figure 2. While there were strong linear relationships between both average daily milksolids yield and annual milksolids yield (Figure 3), and lactation length and annual milksolids yield (Figure 4), the relationship between lactation length and annual milksolids production was stronger than that for daily yield. 
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Figure 3: The relationship between average daily milksolids yield and annual milksolids yield from four seasons data from the DRC No 2 Dairy.
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Figure 4: The relationship between average lactation length and annual milksolids yield from four seasons data from the DRC No 2 Dairy.

Achieving high annual milksolids yield by focusing on increasing daily milksolids yield is not being advocated. What is being advocated is focusing on increasing lactation length by increases in feeding level throughout the year so that cows achieve both improved cow condition and higher daily milksolids yield, particularly in the shoulders of the season. Extra feeding levels in spring and autumn, allowing earlier calving and later drying-off (therefore longer lactations), is only useful if cows are have sufficient body condition at the end of lactation so they do not need to be dried-off early to replace condition lost during the season. 

Calving date

 Few experiments have closely examined calving date in New Zealand. Bryant et al (1983) in investigated calving dates of mid July and mid August at two high stocking rates (Table 3). The early calving dates resulted in large increases in lactation length, but only small differences in milkfat yield. Early calving dates, combined with high stocking rates, resulted in large feed deficits for the first two months of lactation. Despite the severe under-feeding, the earlier calving herd produced slightly more than the late calving herd at the lower stocking rate. 

Table 3: Effect of stocking rate and calving date on the annual milkfat production of farmlet systems (Bryant, et al. 1983).
Stocking rate (cows/ha)          3.9                         3.9                          4.3                         4.3

Mean calving date
18 July
17 August
17 July
15 August

Days in milk
257
239
257
232

Milkfat (kg/cow)
177
175
158
164

Milkfat (kg/ha)
681
676
680
707

This experiment suggested that there are only benefits to earlier calving if the additional feed required can be supplied. When the herd is offered a restricted amount of feed, calving date will make little difference to total milksolids yield. Alternatively, the additional days in milk that resulted from earlier calving (Table 3), suggest that had additional feed been available there was potential for substantial increases in annual milk yield. If cows are reasonably well fed at an existing high stocking rate, and the stocking rate is to be reduced by milking fewer cows or introducing more feed, it makes sense to calve earlier to make use of the additional feed. 

Drying-off date

Drying-off date is seldom determined by the need to maintain a 50 day dry period for each cow. Rather, the decision to dry-off generally focuses on ensuring the herd calves in condition score 4.5 to 5.0 and that there is adequate pasture on the farm the following spring. 

There is no doubt that autumn management has a large bearing on the performance of dairy farms in spring. However, feed budgeting to determine drying-off date has overemphasised the importance of autumn pasture cover at the expense of cow condition. There are many factors that influence the changes that occur in the amount of pasture on the farm between autumn and spring, such as winter grazing management, the use of nitrogen fertiliser and grazing-off. Cow condition can also be manipulated by the amount of feed offered to the herd in late lactation and once cows are dried off. However, the increasing feed requirements of pregnancy mean it is difficult to put condition on cows in the final two months before calving. For this reason, the drying-off date of cows at No 2 dairy focuses on achieving calving cow condition score targets by the end of May. Firstly, cull cows are dried-off and removed from the herd once feed intake is restricted to minimise the loss of condition from cows remaining in the herd for the following season. Secondly, cows to remain in the herd are dried-off individually according to their condition score, to give them sufficient time to replace condition lost during the season (Table 4). Therefore, the condition score of the individual cows at the end of the season largely determines lactation length. 

Table 4: Condition score criteria for drying off individual cows (Macdonald and Penno, 1998).

Time to dry-off individuals
Heifers
Cows

Early March
3.0
2.5

Mid March
3.0
3.0

Early of April
3.5
3.5

Mid April
4.0
4.0

Early May
4.5
4.0

Delaying drying-off with extra feed

Supplementary feeding to extend lactation

In an attempt to increase lactation length the use of additional feed in autumn has sometimes been advocated (Penno and Clark, 1997). While there is no doubt that large marginal responses to additional feed can be generated, because the direct dilution of the feed used for maintenance, it is not easy to do without loosing cow condition and pasture cover. 

Pinares and Holmes (1996) demonstrated the large increases in production that can be attained by feeding silage to extend the lactation. They also clearly identified some of the dangers. Four herds of Friesian cows were stocked at 2.9 cows/ha on separate farmlets. Two herds were dried-off on 4 April and grazed on a 71-day rotation with no silage. The other two herds were milked on until 29 May, grazed on a 16-day rotation, and fed 5.5 kg DM/cow/day as pasture silage. 

The milking farmlets produced an additional 57.7 kg MS/cow over the 54 days of the trial. However, these farmlets also lost 570 kg DM/ha more pasture cover than the dried-off farmlets. Further, despite the apparently generous feeding levels the cows that were milked-on gained less condition than the dry herd. Allowing for the pasture silage fed, the additional feed required to increase cow condition, and the feed required to recover the lost pasture cover, the response was 103 g MS/kg DM (Table 5). This is still considerably higher than other responses reported to pasture silage. 

Table 5: Effect of feeding silage to extend lactation (Pinares and Holmes, 1996)

Treatment
Dried-off
Milking

Production



Additional days in milk
Nil
54

Production (kg MS/cow)
Nil
57.7

Change in condition score
0.65
0.31

Additional feed required (kg DM/cow)



Silage
 
295

Change in pasture cover

197

Cow condition
 
68

Total additional feed

560

Response g MS/kg DM

103

Maintaining cow condition and pasture cover while extending lactation

If extra feed is to be used to extend lactation, grazing management must ensure cow condition and pasture cover are not compromised. The rotation length adopted in late lactation controls the amount of pasture offered to the herd, and therefore the amount of pasture carried forward into winter. To preserve pasture cover the grazing rotation should be the same as if the herd had been dried-off. Large amounts of supplementary feed will be required, because a long rotation will restrict pasture intake to maintenance levels. If total dry matter intake is too low high BW cows will quickly loose condition.

As the work of Pinares and Holmes (1996) demonstrated, extending lactation is not as straight forward as introducing additional feed when the herd would otherwise be dried-off. Cows must be in adequate condition late in the season to avoid the need to dry-off to regain condition once extra feed is available. In essence, the feeding level throughout the year has a greater impact on lactation length than the feeding level at the end of lactation. Cows must be in good enough condition in late lactation to be milked-on. Additional feed may prevent weight loss, but it is difficult to put weight on high genetic merit cows in late lactation.

Conclusions

Recent research indicates there is potential to reduce costs while maintaining gross farm income by milking fewer higher yielding cows. To make this work in practice, milksolids production per cow must be increased as stocking rates are reduced. High milksolids production per cow is dependent on achieving long lactations. In practice, earlier calving and delayed drying-off is required to make use of the extra feed that results from lower stocking rates. Increased emphasis must be placed on maintaining adequate feeding levels throughout lactation to ensure cows are in adequate condition at the end of lactation, or calving condition score the following spring will be compromised. 
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Workshop summary

Summary

New Zealand dairy farmers are commodity milk producers. Long term implications will

mean payout will go down or be unbundled. Have to increase profitability by maximising the margin between total income and total costs. Aim has to be increasing milk production per cow and per person.

There needs to be a change away from cows/ha to kg LW/t  DM. The reason being that cows per ha does not take account into account:

· range of liveweights between cows (e.g. 390-560 kg /cow)

· that SR/ha does not convey how much feed is available (eg. is the farm growing 9 or 




     15t   DM.    

           Costs of running a cow is approximately $450‑550 per annum. This includes wages, animal health, wintering costs, interest, replacement costs etc. By reducing cow numbers we can reduce total expenditure. The key is to increase milksolids per cow.

High milksolids per cow are achieved by high lactation days. Lactation days are calculated by mean calving date to mean drying‑off date (not mean calving date to dry-off date). Drying-off should be governed by cow condition.

To maximise efficiency aim to have 85‑95 kg LW/t DM. DM includes all feed brought into the system as supplements and grazing-off. This is the optimum for maximising stocking rate and lactation days.

Discussion summary

This system will only work for the top 25% of farmers. For many farmers an increase in

stocking rate would be of greater benefit. Still aim to maximise milking days.

A Southland example. Based on a farm growing 15 t DM + 2 t DM from grazing

                                     = 17 t DM available. 

To calculate optimal stocking rate use 90 kg LW/t DM.

                                     = 90 kg LW x 17 t DM = 1530 kg LW/ha

If cows have average liveweight of 510 kg stocking rate

                                      =1530kg LW/ha @ 510 kg per cow =3 cows per ha.

Future challenges

· How are we going to prepare our business to cater for price changes in the future?

· Should we be using ME instead of DM as our comparison with liveweight?

· Could we use production plus maintenance as a benchmark instead of using    

                liveweight?
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Figure 1

		kg Lwt/t DM		65		79		91		109		126

		Utilisation		0.67		0.86		0.85		0.98		0.97

		Milk Production		0.5		0.47		0.44		0.41		0.39

		Total		0.34		0.4		0.37		0.41		0.37
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