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Why Calving Date and Compact Calving
are so Important to Profitable Dairying

S. CROSSE, K. O'FARRELL and P. DILLON
Teagasc, Moorepark Research Centre, Fermoy, Co. Cork.

Introduction

Calving date and compact calving around that date is very important because
it has a large influence on farm profitability. For both summer and winter milk
production systems, the selection of calving date is one of the most powerful
tools available to the dairy farmer in order to target a high quality and low cost
feed (grass) to the cow during lactation.

Calving date and compact calving has also an influence on the milk production
system in terms of animal health, labour demand, cost of feeding cows etc. The
milk supply pattern available to the Food industry is primarily influenced by
the calving pattern on dairy farms. This in turn has an influence on the product
mix which can be manufactured and ultimately on the milk price paid to the
dairy farmer. Optimum calving dates for summer and winter milk production
is also influenced by Quota constraints on dairy farms.

Effect of calving date on the seasonality of milk supply

The milk production profile for three herds calving in early spring, late spring
and in the autumn is shown in Figure 1.

Calving date has a large influence on the seasonality of milk production.
Consequently the quantity and type of feed required during lactation will vary
throughout the year. This will therefore affect the yield and quality of the milk
produced as well as the cost of milk production.

MONTH OF YEAR

Fig 1 — Milk production profile for three herds calving in early spring,
late spring and in the autumn
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Calving date for summer milk production

In general terms, the optimum calving date for summer milk production is
dictated by the fact that there is no differential in milk price throughout the
year for milk with a given level of milk composition. Farm profitability is then
maximised by producing as much milk as possible from a low cost and high
quality feed such as grass. The effect of calving date on milk yield per cow
has also to be considered as this has a large influence on receipts. The effect
of calving month on margin per gallon of milk quota and on the opportunity
cost of alternate calving months is shown in Table 1.

Table 1
The effect of calving month on margin per gallon of milk quota and on the
opportunity cost of alternate calving months

Date of Opportunity* Addition to margin (p/gal.)
calving cost £ of farm milk quota
January -57 -5.4

February -22 -2.1

March” 0 0.0

April -22 -1.1

September -126 -11.7

October -104 -9.7

November -91 -8.5

December -60 -5.6

“The opportunity cost of capital and land is included in the above calculations
*The optimum calving month

The opportunity cost is the revenue (margin) lost per cow by calving in an
alternate month to the optimum calving month. In Table 1, the optimum calving
month is March. For every cow that calves in January instead of March, the
farm margin is reduced by £57. Likewise for all the other calving dates. The
data in Table 1 also show the effect of calving date on farm margin per gallon
of milk quota. If the herd calves in January instead of March, then the margin
per gallon of farm milk quota will be reduced by 5.4 pence per gallon. It is
important to recognise that the opportunity costs and margins shown in Table
| represent the independent effects for each month. You cannot therefore add
the values for a number of months together. )

The reduction in margin from April calving seems to be relatively small.
This reflects the interaction between the number of cows to fill the quota and
the cost of milk production. The performance of late calving herds is very much
dependent on the level of feeding towards the end of lactation. It is evident
from Figure 1 that a lot of milk (>20%) is produced in late autumn/early winter.
It is important therefore that a high plane of nutrition is maintained during this
period. The detailed system of management is described in this Journal (Dillon
et al 1994).



% CALVINGS / WEEK

It should be noted that the financial effect of calving date and compactness
of calving is also influenced by the yield level of the herd, the price received
for the farm output and the prices paid for the inputs used.

Calving pattern

The calving pattern is dictated by the service pattern. High submission rates
are necessary to achieve a compact calving pattern. It is important to recognise
that calving pattern does not follow a normal distribution. Calving pattern has
a skew distribution as is illustrated in Figures 2 and 3. While mean calving date
is generally used, it is important to recognise that the distribution of calvings
is also important. The use of mean calving date and the proportion of the herd
calving in the spring and autumn does not give enough information on the calving
pattern. The number of calvings per week over a particular period from the start
of the calving season is a better system for evaluating a calving pattern for a
particular milk production system.

MEAN CALVING
16 + DATE

14 4 A

12 4 START OF GRAZING
g SEASON

8 4
6 4
4
24

0 rp———————— — —

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
WEEK OF YEAR
Figure 2 — Bad calving pattern based on spring calving

. v

In Figure 2, the calving season starts in week 5. The mean calving date is
in week 11 by which time only 65% of the herd have calved. This coincides
with the start of the grazing season in this situation. It is evident that the calving
pattern is relatively scattered with the result that a large number of calvings
(35%) are recorded after the start of the grazing season. This reflects poor
targeting of calvings so as to optimise grass.

In Figure 3, the calving season again starts on week 5 but there is a much
more compact calving pattern with 90% of the herd calving before turnout date
(6 weeks). The mean calving date has a different meaning in terms of its location
on the graph. The important issue is that most of the herd has calved before
the start of the grazing season. The management issues in relation to achieving
acompact calving herd, are outlined elsewhere in this Journal (Ryan et al 1994).

The calving patterns shown in Figures 2 and 3 also have implications for
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Figure 3 — Good calving pattern based on spring-calving

the amount of grass that can be included in the diet of the lactating cow. The
demand for grass for the herd illustrated in Figure 2 will be much less than
that for the herd shown in Figure 3 for the early part of the grazing season.
Calving date and compactness of calving are important variables influencing
the demand for grass especially early and late in the grazing season.

Calving date for winter milk production

The optimum calving date for winter milk production will depend to a large
extent on the winter milk scheme available. The main difference with the different
schemes operated by a number of milk purchasing companies is in the bonus
payment level for the winter months and the quantity of milk quota which must
be supplied during the winter months. The scheme currently offered by Waterford
Foods was used to analyse the effect of calving date and the effect of compactness
of calving on farm profitability. The results are shown in Table 2.

Table 2
The effect of calving date on the opportunity cost of alternate calving dates
Date of Opportunity*
calving cost
January -68
February -42
March 0
April -
September 0
October -2
November -29
December -33

“The opportunity cost of capital and land is included in the above calculations
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The optimum calving dates to maximise profit from this system is based
on March calving (60% of herd) and September calving (40% of herd). Calving
in April was restricted for the above calculation. The data show that if a cow
calves in January instead of the optimum calving pattern then farm profit will
be reduced by £68 per cow. The data illustrate the importance of compactness
of calving as well as having the correct calving month. This has to be calculated
for the scheme available. (Correct means correct for the scheme available).

The effect of a good calving pattern and a poor calving pattern for winter
milk production relative to spring milk production is shown in Table 3.

Table 3
The effect of calving pattern on the profitability of winter milk production
relative to a spring milk production system

Date of Calving Pattern (% calvings per month)
calving Summer milk Winter milk system
system Good Bad
January 0 0 19
February 40 12 13
March 59 51 2
April 1 1
September 0 23 0
October 0 12 21
November 0 1 28
December 0 0 17
Addition to margin 0 +4.4 +24

(P/gallon)

The data in Table 3 show that a good calving pattern for the winter milk
scheme resulted in an increase of 4.4 pence per gallon of milk quota relative
to an optimum summer milk production system. The data also show that a less
than optimum calving pattern results in a reduced margin of 2.4 pence per gallon
of milk quota relative to an optimum summer milk production system.

Other losses associated with poor fertility management

Poor fertility management can also result in other losses. These include a
loss in overall farm profit if the calving interval goes over | year. This is estimated
to amount to £3 per cow per day. There are also losses associated with higher
involuntary culling due to poor reproductive performance. It is important that
compact calving is not achieved by high culling rates for infertility as this can
be very expensive. A survey of 5,500 cows in the Munster region is shown in
Table 4. The average results for the years 1991/92 are shown and are expressed
as a % of the cows culled. The average culling rate was 14%.
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Table 4
Cow disposal rates from commercial dairy farms by primary reason for

disposal

Primary reason Average 1991-92
for culling o
Infertility/late calving 30.8
TB/Brucellosis E7
Abortion 1.8
Low production 6.8
Injuries 54
Mastitis 15.7
Surplus 13.5
Other reasons 243
Total 100.0

Infertility and late calving was the most important reason for culling. It is
estimated that replacement costs amount to about £650 per cow culled and at
a 14% culling rate amounts to about £91 per cow in the herd. Since about 4.5%
of the cows were culled for infertility in this study, the estimated losses for this
reason would amount to about £30 per cow in the herd. Al costs are now
important costs of production on dairy farms. Semen charges are now significant
with sires costing in the range of £20 - £90 per straw. It is important to note
that the cost of semen is not always related to RBI and careful selection should
be made. The use of additional inseminations as a result of poor fertility
management will reduce the margin per gallon of milk produced on the farm.

Calving pattern for liquid milk production

A liquid milk quota is a valuable asset. It increases farm margin in proportion
to the size of the liquid quota. The optimum calving pattern will be dictated
by the size of the liquid milk quota. It should, however, be concentrated towards
the start of the grazing season. Many farmers with liquid milk quotas have
calving patterns which result in significantly more milk being produced during
the winter period than what is required for the liquid mikk quota. While additional
bonuses are often available during this period, it is very debateable whether
they result in improved farm margins.

Summary

Calving date and compactness of calving can have a significant effect on
the profitability of milk production. Calving date along with stocking rate on
the farm are some of the most powerful tools available to the dairy farmer in
order to target high quality low cost feed (grass) to the cow during lactation.

References
Dillon, P. and Crosse, S. (1994). Summer milk production - the role of grazed grass.
Irish Grassland and Animal Production Assoc. J. 28: 40-45, 1994,
Ryan, D. and Mee, J. (1994). Management of herd fertility to achieve compact calving.
Irish Grassland and Animal Production Assoc. J. 28: 46-53, 1994.
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Reproductive Management and Compact
Calving in the Dairy Herd

D. P. RYAN and J. E. MEE
Teagasc, Moorepark Research Centre, Fermoy, Co. Cork.

Abstract

F ailure to achleve high submission and pregnancy rates in dairy cows results
in a spread calving pattern. The principal causes of infertility are management
factors, cow factors, A L factors, bull factors and mineral deficiencies. Research
developments in oestrus detection and synchronization, nutritional modulation
of reproduction, sex selection and in vitro fertilization, and the immune system
to improve submission and pregnancy rates in dairy cows are discussed.

Introduction

Compact calving in the dairy herd is dependent upon high submission rates
and pregnancy rates to a single service. An analysis of breeding records from
DairyMis (unpublished) for 1993 spring calving herds showed that submission
rates for the first three weeks of the breeding season averaged 63% with arange
by farm of 27 to 94%. In addition, pregnancy rates to first service for the same
year averaged 55% with a range from 31 to 71%. Using a submission rate of
90% and pregnancy rate of 70% to each service, in excess of 90% of the herd
should be pregnant after the first six weeks of the breeding season.

The objectives of this paper are to outline for the dairy herd 1) the causes
of infertility, and 2) research work to improve reproductive performance and
compact the calving season.

Causes of infertility
The causes of infertility can be listed under the headings of management
factors, cow factors, A.L factors, bull factors and mineral deficiencies.

Management factors

The principal management factors are heat detection efficiency, calving to
service interval, nutrition and time of service. Heat detection is the single most
important factor in achieving good reproductive performance. The average
duration of heat is less than 10 hours and 33% of heats are interrupted by breaks
in standing behaviour. In addition, up to 15% of heats may be two hours or
less in duration.

As a general rule, pregnancy rates to a single service increase by
approximately 1% per day until cows are calved about 50 to 60 days and
thereafter pregnancy rate remains constant. Cows may have to be bred less than
40 days post-calving in an attempt to maintain a compact calving season
subsequently. Pregnancy rate to these services may be low but they do not
compromise pregnancy rate to subsequent inseminations.
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Dairy cows should calve down in a body condition score of 3.0 or greater.
As cows are in a state of negative energy balance early post-calving, it is normal
for cows to loose body condition. However, the sooner the cows return to a
positive energy state is correlated with the resumption of ovarian activity and
the interval from calving to pregnancy.

As a general rule, cows detected in heat in the morning should be served
in the aftemoon and those in heat in the aftemoon should be served the following
morning. The viability of sperm of low fertility bulls is shorter than for high
fertility bulls and may account for a small proportion of herd infertility. When
a bull with low sperm fertility is used, insemination should be carried out closer
to the time of ovulation, i.e. 18 hours after the onset of oestrus. However, the
use of semen from low fertility bulls can only be justified by a very high breeding
index for these sires.

Cow factors

The cow factors affecting reproductive performance are calving difficulty,
uterine infection, intercurrent disease and hormonal problems.

Heifers have a significantly higher incidence of stillbirths than mature cows
and where stillbirths occur there is an associated higher incidence of retained
foetal membranes, which reduces fertility. When calving difficulty is moderate,
pregnancy rates can be reduced by between 5 and 15%, severe calving difficulty
will reduce pregnancy rates by between 25 and 45%. As a general rule, it is
advisable that cows which retain the foetal membranes be examined about 20
days post-calving to ensure there are no uterine infections.

Lameness can affect between 5 and 30% of the herd annually. If the condition
occurs during the breeding season, fertility will be reduced. Lame cows exhibit
poor signs of heat and rarely stand to allow mounting by other cows.

Cystic ovaries and inactive ovaries are associated with hormonal dysfunction.
Cystic ovaries generally develop within 45 days of calving and its incidence
is related to genetics, nutrition, milk yield and season of the year. Inactive ovaries
may be associated with nutrition, milk production, difficult calving or season
of the year. Treatments involve diagnosis by a veterinarian and treatment based
on the diagnosis.

A.L factors

The important A.I. factors are operator, time of A.L, handling facilities and
semen storage. Problems have arisen with the advent of D.L.Y. A.I. where the
operators have not had a retraining course prior to the beginning of the breeding
season. This is essential to ensure good operator technique and good pregnancy
rates. For the purposes of AL, cows should be properly restrained and the
temptation to inseminate cows in the milking parlour avoided. In cases of D.LY.
A.L, it is important that the semen storage container be topped up with liquid
nitrogen at regular intervals. Containers do leak and a lot of expensive semen
can be lost if levels of liquid nitrogen are not regularly checked.

Bull factors
Semen quality varies between bulls and there may be up to 15% difference
in fertility between sires. Contrary to popular belief, pregnancy rates to natural
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service are no better than to A.L if heat detection is carried out properly. In
general, semen used for A.L is evaluated for viability characteristics in the
laboratory prior to packaging. In contrast, natural service sires may have good
fertility one year and poor fertility the next year as a result of some intercurrent
disease or testicular damage. When using natural service it is important to have
a semen evaluation on the bull prior to conducting services.

Mineral deficiencies

Mineral deficiencies, particularly trace element deficiencies, have been linked
with abortion, stillbirth, neonatal death, retained placenta, low immunity and
infertility. The main trace elements associated with infertility are copper,
selenium and iodine. Studies conducted at Moorepark have shown that 75%
of dairy herds are deficient in one or more of the above trace elements. However,
these herds do not necessarily have herd fertility or production problems.

Research in Reproductive Management

The current areas of research pertinent to reproductive management of the
dairy herd include systems to increase submission rates, nutritional modulation
of reproduction, sex selection and in vitro fertilization and the immune system
(Mee et al., 1994).

Increasing submission rates
Oestrous detection

Failure to achieve high submission rates in cows calved beyond 40 days in
the first 3 weeks of the breeding season is mainly associated with poor heat
detection. The average duration of heat is less than 10 hours and up to 15%
of heats may be less than 2 hours in duration. Up to 90% of heats can be detected
with 5 times a day heat detection without tail paint (O’Farrell, 1992), but a
figure closer to 60%, on average, is achieved on farms. Research focused at
improving heat detection has investigated the use of tail paint, pedometers,
intravaginal electrical impedance and elevation in milk temperature.

Tail paint has proven to be the greatest aid in heat detection under Irish
conditions. Up to 90% of heats can be detected with the use of tail paint and
three daily observations (O'Farrell, 1992). However, the uptake of this simple
practice on many dairy farms has been poor.

Cows in heat exhibit increased walking activity. This is the basis of timing
insemination by strapping a pedometer to the leg of the cow (Redden et al.,
1993). This system can be as efficient as four times daily observation in detecting
an overt heat. The development of electronic pedometers has resulted in one
study with over 90% of heats being detected and a similar accuracy of heat
detection (Cohen et al., 1990). This system has been used elsewhere as the sole
method of heat detection in automated computerised management systems
(Carmi, 1987; Spahr and Lewis, 1991). Changes in electrical impedance of the
vagina have been measured using radiotelemetory with an efficiency and
accuracy of oestrus detection of 91% and 80%, respectively (Gordon and Timms,
1988: Lehrer ef al., 1991). However, under Irish management conditions there



is little scope at present for use of this high cost technology. Changes in milk
temperature (Schluensen et al., 1987; Fordham et al., 1988) have also been
used as aids in heat detection. However, the detection rate and accuracy of heat
detection based on the elevation in milk temperature is poor.

Hormonal treatments

The principal hormones used in reproductive management are prostaglandin,
progesterone and GnRH.

Prostaglandin is effective in inducing heat in cows with an active corpus
luteum on the ovaries. Cows have to be at a specific stage of their heat cycle
for this treatment to be effective. In the research programme in Moorepark we
are currently investigating the use of prostaglandin in a reproductive management
programme to increase submission rate of dairy cows to first service and identify
potential problem breeder cows early in the breeding season.

Progesterone can also be effectively used in heat synchronization schemes.
Progresterone is administered either through an intravaginal device (PRID or
CIDR) or an ear implant (CRESTAR). In addition, animals with inactive ovaries
can be effectively induced to show heat following this type of treatment (Godke
and Ryan, 1993). This is of particular importance in later calving cows, which
need to be bred early post-calving if a compact calving pattern is to be achieved.
The loss rate of the PRID ranges between 6 and 10% (O’Farrell, 1984), whereas
recent unpublished findings have shown that the loss rate of the CIDR to be
0.8% (Macmillan, 1993, unpublished). The CIDR would, therefore, have a
distinct advantage over the PRID.

Synchronization programmes for dairy cows at the onset of the breeding
season should incorporate diagnostics by ultrasonography for those cows failing
to be inseminated during the synchronization programme. Furthermore, breeding
cows over a short period at the onset of the breeding season facilitates early
non-pregnancy diagnosis using ultrasound and short-cycling of non-pregnant
cows (Ryan, 1993).

The principal hormone treatment used to increase pregnancy rates is
gonadotropin releasing hormone (GnRH). Various studies have been carried
out in Ireland (Ryan er al., 1994a) and elsewhere (Macmillan et al., 1986; Ryan
et al., 1991) to investigate the use of GnRH treatment either at Al or on Days
11 to 13 after Al to increase pregnancy rates. The results of these studies have
been variable. At AI, GnRH was proposed to reduce the incidence of delayed
ovulation and improve early embryonic development. On Days 11 to 13 after
Al, GnRH was proposed to increase the opportunity for maternal recognition
of pregnancy, which takes place at this time. In 1992, we conducted a trial in
Moorepark with a GnRH analogue. GnRH was administered to 1,661 cows
either at the time of AI, Day 12 after Al, or the cows remained untreated.
Pregnancy rate averaged 61% for all cows and was not affected by treatment.

Nutritional modulation of reproduction
Energy

During the early post-calving period the lactating cow is in negative energy
balance. The interval to return to normal ovarian activity is closely correlated
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with a return to a positive energy balance (Butler ez al., 1981). On this premise,
the more ovulations and consequent oestrous cycles prior to the desired time
of breeding results in a greater pregnancy rate assuming other factors are optimal.
With the emphasis on production of 80% of milk from grazed grass concurs
the demand to produce the peak milk at grass and to re-breed the cow during
the same period. Grazing management procedures to maintain sward quality
and inclement weather conditions, as experienced in the Spring of 1993, may
reduce dry matter intake and place the cow in negative energy balance. In a
grazing experiment conducted in Moorepark in the Spring of 1993, cows grazed
to 4, 6 or 8 cm, (tight, optimal and lax grazing, respectively). The mean dry
matter intakes for cows grazing to 4, 6 and 8 cm were 13.5, 14.2 and 16 kg,
respectively. There was evidence (P < 0.05) of an inverse linear relationship
between post grazing height and the calving to pregnancy interval (Figure 1).
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Fig. 1 — Effect of post grazing height (cm) on the calving to pregnancy
interval (days).

Protein

As a feed, grass is high in degradable protein and a grass-based diet places
the cow in deficiency of the essential amino acids, lysine and methionine. The
effects of protein degradability on fertility are variable between studies, but are
more related to the protein concentration of the diet and its degradability.
Attempts to manipulate the protein degradability of the diet have included the
feeding of fishmeal. Fishmeal is high in undegradable protein and work
conducted in Teagasc, Belclare Research Centre has shown positive effects on
fertility in beef heifers and cows at pasture (Diskin et al., 1993). The integral
factors resulting in the improved fertility have not been delineated.
Lipids

An alternative approach to improving fertility by nutrition has been the
addition of lipid to the diet. Fat sources such as soybean oil, tallow, fish oil
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and cottonseed are rich sources of lipid. When fed to the cow in poor body
condition and under nutritional stress, they have had positive effects on fertility
(Williams, 1989; Hightshoe et al., 1991; Wehrman et al., 1991; Ryan et al.,
1992). Furthermore, linoleic acid has recently been identified as an integral
factor in maternal recognition of pregnancy. Therefore, inclusion of lipid in the
diet may not alone be an energy rich source but may also have an additional
independent positive effect on fertility.

Trace element deficiencies

There are relatively few published papers on the relationship between trace
element deficiencies and infertility in Irish dairy herds (Mee and Rogers, 1993).
Prior to the mid 1980s, work conducted by An Foras Taluntais had shown no
relationship between copper deficiency and infertility. However, in the late 1980s,
collaborative research work between U.C.D. and An Foras Taluntais reported
that while low copper status per se did not adversely affect pregnancy rate, a
combination of long-term, high, dietary molybdenum intake and low copper
status may (P>0.05) reduce pregnancy rate in beef heifers (Vaughan ez al., 1989).
This work needs to be repeated in dairy heifers and cows. No published Irish
trial has shown an improvement in herd fertility following selenium
supplementation. Unpublished data from a recent large-scale Moorepark
DairyMIS experiment tend to support this synopsis. There are no published
data on the effect of iodine deficiency on fertility in Irish dairy herds. Unpublished
data from a recent large-scale Moorepark DairyMIS experiment suggest a poor
response. A relationship between cobalt or zinc deficiency and herd fertility
has not been examined in Irish dairy or suckler herds. Work carried out at Grange
Research Centre and U.C.D. indicated that a mixture of mineral ‘proteinates’
(Cu, Zn and Mn) and yeast culture improved fertilization rate in superovulated
beef heifers (Fallon et al., 1993). Effects on trace element status were not
measured. Recently, work in dairy heifers and cows at Moorepark Research
Centre showed a poor response to prolonged feeding of ‘chelated’ trace elements.
These conflicting data suggest the need for further independent research on the
relationship between trace element deficiencies and fertility in Irish dairy herds.

Sex selection and in vitro fertilization

Attempts to predetermine the sex of children has been of interest to man
for many years. Methods employed in the past have included acid or alkali
douches of the vagina to alter pH, dietary manipulation and timing of
insemination (McEvoy, 1992).

In the recent past, two methods of sex selection have been developed, which
have high accuracy. The first of these methods involves embryo sexing. In this
case, embryos are sexed prior to transfer to recipient cows (Schroder et al.,
1990). The most accurate of these methods incorporates DNA probing. Accuracy
is close to 100% and there is no reduction in embryo viability after the procedure.
However, the efficiency of producing offspring of desired sex from a limited
pool of genetic material is poor as the embryos generated in vitro will on average
be 50 : 50 male to female.
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The second approach is more efficient and involves sexing of semen prior
to fertilization of eggs. Basically, the method employs flow cytometry and
staining of the spermatazoa with a DNA-specific fluorescent dye (Johnson et
al., 1987). The sex chromosomes termed “X” and “Y” determine sex of offspring.
Spermatazoa carry either one “X” or one “Y” chromosome. An egg fertilized
with a spermatazoa carrying an “X” chromosome will result in a female and
“Y” will result in a male. The “X” chromosome is larger than the “Y”
chromosome and will fluoresce more after staining. It is the degree of fluoresence
which enables the sorting of spermatazoa by flow cytometry into male and
female.

The technology to date can only sex small numbers of sperm in a given
period (400,000 sperm per hour), which limits application for use in A.L
However, only small numbers of spermatazoa are required for in vitro fertilization
(IVF) of oocytes. It is from this aspect that the technology has developed to
date (Johnson et. al., 1994). Developments in ultrasonography now enable
oocytes to be collected from the ovaries of the cow on a weekly basis by
transvaginal needle guided ultrasonography (Pieterse et al., 1992). From an
application perspective, oocytes can be collected from non-pregnant (Pieterse
et al., 1988) and pregnant cows (Ryan er al., 1993), which are then fertilized
in vitro with sexed semen, cultured in vitro for seven days and then transferred
to recipient cows.

Sex selection will transform the industry as we know it today. We will be
able to produce females for replacement purposes from the best genetics available
and to produce animal protein more efficiently by using male spermatazoa to
produce male offspring using the rest of the herd as recipients.
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Fig. 2 — Effect of parity on pregnancy rate response in dairy cows bred
< 55 days post partum to either bovine trophoblast vesicle (bTV) transfer
or carrier medium alone (control) between days 5 and 7 after Al

(ab Within parity grouping, columns with different superscripts are different (P<0.05))
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Immune system

An area of research that has recently gained increased attention is the
relationship between the immune system and reproduction. The developing
embryo in the cow can be regarded as foreign material and can undergo rejection.
The embryo prevents this from taking place by causing an immune response
which prevents rejection. The trophoblast surrounding the embryo proper must
produce a sufficient signal by Day 14 of pregnancy for maternal recognition
of pregnancy. It is this signal which sets in train the events that prevent the
cow from returning to heat.

Based on this signalling system, we conducted trials on Dairy Mis farms
and Moorepark in 1993. We generated bovine trophoblast vesicles (bTV) from
Day 13-14 embryos. The bTV were frozen in straws and transferred to the uterine
horn of cows on Days 5 to 7 after AI. The cows were either less than or greater
than 55 days calved at the time of Al The pregnancy rate to Al among cows
calved less than 55 days was 31% compared with 52% for cows calved greater
than 55 days. Among cows calved less than 55 days and in third or greater
lactation, the transfer of bTV increased pregnancy rate by 25% (Figure 2).

This research has shown that insufficient embryonic signalling to maintain
pregnancy can account for some of the lower pregnancy rates in older cows
bred less than 55 days post-calving (Ryan et al., 1994b). Further research is
required to identify the reasons for this problem and to develop a system to
prevent the embryonic loss.
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A Farmer's View of Calving Date and
Compact Calving

J. DWYER
Moneymore, Borris-in-Ossory, Co. Laois.

Introduction

The essence of all good systems of production is simplicity and in my view
calving date and compact calving are the two key issues that will allow us to
achieve this goal.

Compact calving need not be a complicated matter and I outline the steps
that we have taken to achieve this.

What is Compact Calving

Compact calving is the combined effect of high submission rate and high
conception rate.

1. Why do we have Compact Calving
i Our aim is to calve cows as closely as possible to spring grass. Cows
calving too early are costly in terms of winter feed; cows calving too
late miss out on early cheap grass and on lactation days.
ii  Compact calving increases labour demand in the short term but reduces
it over the long term.

iii ~ Compact calving enables the farmer to concentrate on one very important
specific job at a time. First the calving of the cow and second, getting
the cow back in calf.

iv. In spring calving herds compact calving will enable the farmer to have
abreak between very intensive calving and very intensive breeding. Also
in spring calving herds the farmer can take a break from milking for
about one month each year. This enables him to face each specific task
that is, calving and breeding with vigor and enthusiasm.

2. Our Breeding Programme for Compact Calving
Our breeding programme can be broken up into the following areas.
i Calving
ii  Pre-Breeding
iii  Heat Detection
iv.  Insemination
v Replacement Heifers
vi Targets
vii  Results
viii  Future of Breeding
ix A word on Embryonic Deaths
x  Summary
i Calving
(a) Type of bull
We have already decided on how compact next year's calving will be by
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(b)

(c)

the type of bulls we have used. For example using continental bulls on
cows that go two to three weeks over time and then result in a very difficult
calving will reduce the time they come back in heat by 6/8 weeks. This
is time you cannot afford to loose if you want compact calving

Bulls within breeds

Even using breeds where cows calve to time such as Friesian on Friesian;
Hereford on Friesian; Belgium Blue on Friesian, some bulls within these
breeds will result in difficult calvings. When choosing bulls, select bulls
with high RBI and easy calving rates, also select the bull to suit the cow.
Do not inseminate a small cow with a bull that will bring big calves.

Hygiene at calving

Always use plastic gloves when calving a cow, also have calving boxes
clean and well bedded down. This reduces the level of infection that can
be introduced into the cow at calving. Calving is a natural process and
should not lead to infection.

We seldom have to wash out a cow due to infection, infections mean that
cows are slower to go back in heat. Remember 90% of cows will calve
without assistance.

ii Pre-Breeding

(a)

(b)

(c)

iii

Tail paint
24 days before start of breeding season tail paint all cows with matt vinyl
emulsion paint. Tail painting is essential and must be done for optimum
efficiency.

Vet in

At the end of 24 days intensive heat detection the Vet is called in to handle
any cow over 40 days calved and not seen in heat. Prostaglandins are used
on cows with cysts, non uterine involution and cows possibly not seen in
heat. Progestagens are used on cows not cycling.

It is very important to have good records for the Vet before he handles
a cow. He can then make a diagnosis with as much information as possible.
These records should include calving date, calving difficulties if any,
whether placenta was retained or not and also breeding problems in the
past. The Vet is brought in every three weeks until all cows have been
served.

On the day before the start of the breeding programme, all the cows are
painted again and subsequently the colour is changed after each
insemination

Heat Detection

(a) The signs of standing heat are standing to be mounted, clear mucus,
cows off milk, not letting down milk, agitation and swollen vulva. All the
above will be confirmed by the paint being removed.

(b) Cows that are mounting the cows in heat or cows that are agitated
when a cow is in heat will invariably come in heat in the next 3/5 days.
(¢) Studies have shown that in spring calving herds some cows will stand
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iv

in heat for up to 30 hours. The average is 9 hours and '/3 of all heats may
be less that 6 hours duration. Some may be as low as 2 hours.

(d) The best time to observe cows in heat is when they are at rest. It can
be difficult to observe heats around yards.

(e) When bringing in cows for milking in the morning in particular, watch
cows for 5/10 minutes before opening the paddock or shouting at the cows.
Always have a note book to record cows in standing heat or even cows
that you may be suspicious that are coming in heat. This can be confirmed
later. Remember 40% of cows are in standing heat at 7.00 a.m. and 30%
of cows are in standing heat at 10.00 p.m.

(f) Cows should be observed for heat between 3/5 times per day.

Insemination
(a) Conception rate is highest by inseminating cows 12/18 hours after
observed heat onset.

BASIC RULE
Morning in heat - Inseminate in evening
Evening in heat - Inseminate in morning

(b) If you are inexperienced at D.I.Y. A.I. never inseminate too many cows
together.

(c) Handle semen carefully, once thaw-out starts, it starts to die.

(d) Once an animal is inseminated tail paint with a new colour.

(e) Record insemination

NB The less stress at insemination the better.

v Replacement Heifers

NB

vi

(a) Our target is to have replacement heifers at 330 kg at mating (14/15
months) and 550 kg at calving.
(b) Breed to high RBI bulls consistent with easy calving.

(c) Inseminate heifers before or at least at the beginning of the cow breeding
season.

(d) Heifers stand in heat for shorter periods, but they are easier to inseminate.

(e) The bull goes in once all the heifers have been inseminated usually in
three weeks. The bull is out after 4 weeks and into the cows. The same
pre-breeding routine and tail painting applies to the heifers.

Heifers are kept near the house as we have found that tail painting is not
as succzassful with heifers.

Targets

Our targets are as follows:

(a)
(b)
(c)
(d)

90% submission rate

65/70% conception rate

Start breeding season Ist May - Finish 10th July

Bull into heifers after three weeks breeding to A.I. and bull out of heifers
after four weeks.
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vil Results

YEAR SUBMISSION RATE CONCEPTION RATE

1992 89% 66%

1993 89% 66%

Total No. Date Finish

Year Calved Jan.  Feb. Mar. April Calving
1990 95 56 28 8 3 5th April
1991 95 27 46 17 5 12th April
1992 95 14 52 21 8 27th April
1993 89 57 21 11 28th April
1994 102 73 25 4 10th April

viii Future of Breeding

The following is an outline of how we hope to keep our calving compact

in the future.

(a) Heat detect as normal day - 24 days to O i.e. Ist May

(b) Record all cows in heat - 24 days to 0 day.

(c) Inseminate as normal from day 1 on.

(d) On day + 6 inject all cows that were in heat from day -10 to day 0 with
prostaglandin.

(e) Inseminate these cows as they come in heat. These cows should conceive
10 to 11 days earlier than would otherwise be the case.

(f) On heifers by using Prids or Crestar, we can induce heat response of
85/95% with the majority 80% in heat between 24/60 hours after treatment.
About 10% of animals fail to synchronise but come in heat within one week.

ix Embryonic Deaths

I think it is important that we fully understand the impact embryonic deaths
can have on compact calving. It is an area that little is known about and
where further research is needed.

(a) Most embryonic deaths have occured by day 18 after breeding.

(b) Embryo deaths before day 16/17 result in normal 18/24 day repeat
intervals.

(c) Embryo deaths after day 16/17 result in long and irregular repeat intervals.
(d) From day 50 to term the incidence of foetal death is 5/8%.
Conception failure in most instances is almost synonymous with embryonic
death.

From the above it can be seen that if we want compact calving, it is important
to have plenty of replacement heifers.

X Summary

In my opinion, the key to profitable spring milk production is calving close
to grass with compact calving. Compact calving can be achieved with good
heat detection allied to tail painting and proper animal husbandry. This should
lead to high submission rates and high conception rates which is COMPACT
CALVING.
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Summer Milk Production — The Role of
Grazed Grass

P. DILLON and S. CROSSE
Teagasc, Moorepark Research Centre, Fermoy, Co. Cork.

Introduction

Traditionally, milk production systems in Ireland (pre quota) were driven
by the achievement of high output/acre and generally resulted in a highly seasonal
milk supply pattern. With the introduction of milk quotas, the decision-making
process to devise the optimum system on dairy farms became more complex.
There is less emphasis now on very high stocking rates. To achieve the maximum
return from the milk quota available on the farm, the dairy farmer has to consider
the milk supply and milk quality requirement of the food industry. High margins
can be achieved by maximising the receipts from the farm as well as controlling
costs. Receipts will be dependent on milk yield/cow, milk price and a high
price for calves and cull cows. Costs (variable, fixed and depreciation costs)
are also very important and need to be continuously reviewed. Care must be
taken in the drive to reduce costs so as not to reduce the receipts/cow on the
farm too much. The goal should be to maximise net margin from the farm.
Losses due to reproductive wastage, animal health, etc. need to be controlled.
The milk production system will need to be sustainable economically and in
terms of its impact on the environment and on the quality of life for the farm
family.

Calving date

Calving date has a large influence on the seasonality of milk supply, on the
costs of milk production and on farm profit. The spread of calving pattern is
also very important. A comparison of 2 different calving dates at an overall
stocking rate of 0.85 acre/cow is shown in Table 1. Delaying the calving date
from January to March reduced milk yield per cow by 92 gallons. However,
later calving increased milk fat and protein per cent. This resulted in
no difference in yield of fat or protein per cow. Concentrate was reduced by
435 kg/cow on average. Later calving reduced receipts per cow by £39 and
variable costs by £64/cow. This resulted in an increase of £25/cow in gross
margin due to later calving. In terms of a milk quota situation on dairy farms,
delaying calving date increased the gross margin by 8p per gallon of
milk quota.

Later calving allowed a closer match of the milk supply pattern to the
grass growing year. This allowed a greater amount of milk being produced
from grazed grass (72% vs 85%) (Fig. 1). However a closer match of calving
date to grass supply is very much dependent on compact calving just prior
to turn-out to grass. Calving should start 4 weeks prior to the expected
turn-out date to grass.
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Table 1
Comparison of 2 different calving dates over 3 years

January March Difference
Calving (A) Calving (B) (A -B)

Calving date (MCD) 21/1 15/3

Concentrate input (kg/cow) 620 185 -435
Silage/cow (t) 7 7 0
Milk yield/cow (gal.) 1253 1161 -92
Fat (%) 3.60 3.76 +0.16
Protein (%) 3.20 337 +0.17
Receipts/cow £) 1387 1348 -39
Variable costs/cow (£) 300 236 -64
Gross margin/cow (£) 1087 1112 +25
Margin* per gallon of quota (p/gal) 88 96 +8

* Gross margin plus adjustment for opportunity costs for capital and land
gin p ] PP P

Stocking rate

Delaying calving date resulted in lower milk yield per cow. This was mainly
due to inadequate feed supply in the autumn. The objective of lowering the
stocking rate would be to increase the supply of grass from mid-season onwards
and to a limited extent in the spring period (Fig. 1). Two stocking rates (0.85
and 0.95 ac/cow) were evaluated over three years (Table 2). Reducing the
stocking rate by 0.1 acres per cow increased milk yield per cow by 35 gallons
on average over the three years. There was slight increase in fat and protein
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Fig. 1 — The feed demand/grass supply for both mid-January and
early-March spring-calving dairy cows at both 0.85 and 1.0 acres/cow
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concentrations. The financial results show that milk receipts increased by £45/
cow. Variable costs were reduced by £4/cow. This resulted in an increase of
£49 per cow in gross margin. In terms of a milk quota situation, reducing stocking
rate increased the margin by Ip per gallon of milk quota. There were large
differences between years in this study. In the first (1990) year (which was a
more typical year in terms of grass production) there was a large improvement
in milk yield per cow (86 gallons) in favour of the lower stocking rate. The
second year (1991) was a poor grass-growing year. The high stocked herd had
to be fed concentrates during the grazing season whereas no concentrates were
necessary at the low stocking rate (silage was used as the supplement). In 1992
the grass growth rates were well above normal in the autumn period. This reduced
the necessity to supplement the lower stocked herd untll the end of October.

Table 2
Comparison of 2 different stocking rates over 3 years for cows calving in
March
High S.R. (B)  Lower S.R. (C) Difference
(0.85 ac/cow) (0.95 ac/cow) (C - B)
Concentrate input  (kg/cow) 185 80 -105
Milk yield (gal.) 1161 1196 +35
Fat (%) 3.76 3.87 +0.11
Protein (%) 337 3.38 +0.01
Receipts/cow (£) 1348 1393 +45
Variable costs/cow  (£) 236 232 -4
Gross margin/cow  (£) 1112 1161 +49
Margin* per gallon of quota (p/gal.) 96 97 +1

* Gross margin plus adjustment for opportunity costs for capital and land

The decision to allocate extra land to the dairy enterprise will depend on
the opportunity costs of the extra land. The opportunity cost of the land has
been considered in the present calculations. If the return from alternative
enterprises in general are relatively low, then it makes sense to reduce stocking
rate on highly stocked farms. A lower stocking rate facilitates a greater proportion
of silage coming from first cut and a large supply of grass in early spring and
autumn period. The relationship between nitrogen input and stocking rate should
also be recognised.

Feeding value of early spring grass

Winter feeding of silage and concentrates can amount to a significant
proportion of the dairy cow’s feed bill. Since grazed grass is the cheapest feed
available on the farm, therefore the provision of early spring grass is important
for the spring-calved cow. As we have seen, the matching of calving date to
the start of the grazing season is important. However the provision of early
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spring grass is still important in that it will influence the length of the grazing
season and the target calving date. Due to the low growth rates in early spring
period, grass supply will not be adequate to meet the dairy cow’s demand when
first turned out to grass. This will be influenced by overall stocking rate, previous
autumn grazing management, prevailing grass growth conditions and calving
pattern. The grass available in spring is as a result of the grass carried over
from the previous autumn plus that which grew over the winter. Data from
Johnstown Castle and Moorepark have shown that the loss in yield in spring
by grazing up until early December is not balanced by the grass consumed
previous to late autumn. Delaying closing by six weeks in autumn 1993 (22
October - 2nd December) reduced grass yield by 620 kg DM in late January
for a removal of 320 kg DM the previous autumn. The option of grazing the
whole farm is available to most dairy farmers (as well as the area available
for grazing in the April-June period, the area that will be cut for first cut silage).
Grass production data from Moorepark have shown that a grazing in late March
resulted in a reduction of 13% (1500 kg DM/ha) in silage yields cut on 25th
May (McCarthy, 1984). However when the yield taken as grazing was added
to the first and second cut silage yields, no loss in dry matter production was
recorded.

The results of a recent study in Moorepark where grass silage was
supplemented with concentrates and early spring grass is shown in Table 3. The
objective of the study was to (1) quantify the effect of including up to 50%
of the diet as grazed grass as compared to silage only, (2) to establish the response
to level of concentrate feeding when silage and early spring grass are part of
the diet. The first group were indoors full-time on ad lib silage (72 DMD) and
6 kg of concentrates. The other three groups were turned out to grass from 27th

Table 3
Intakes, milk yield and composition

Treatment

Indoors Silage Grazing+Silage Grazing+Silage Grazing+Silage
+6kg Conc. +6kgConc. +4kgConc. +2kg Conc.

Silage intake (kg DM) 8.5 50 5.7 6.2
Grass intake (kg DM) - 6.6 6.2 6.3
Concentrate intake (kg DM) 53 53 35 1.8
Total intake (kg DM) 138 16.9 15.4 14.3
Milk yield 47 53 5.0 47
(gal/cow/day)

Fat % 3.63 3.60 3.75 3.69
Protein % 3.06 3.17 3.15 3.12
Lactose %0 4.63 4.55 4.61 453
Liveweight change -0.7 +0.2 -0.4 -0.2

Experimental period: 8 weeks (27 January - 24 April)
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February from about 9 am. to 3 p.m. each day given an allowance of 7-8 kg
DM (> 4 cm). The three groups were fed the same silage overnight and 6, 4
and 2 kg of concentrates respectively.

Dry matter intakes were increased substantially by supplementation with
grazed grass (13.8 vs 16.9). Silage intakes were reduced and grass intake was
similar for all three groups. Cows fed 6 kg of concentrates outdoors by day
and indoors by night produced 0.6 gal/cow/day extra with higher protein content
(0.1%) than the comparable group which was indoors full-time on 6 kg of
concentrates. Cows fed 2 kg of concentrates, grass by day and silage by night
produced similar milk yields and composition as the cows indoors full-time
on 6 kg of concentrates.

In a milk quota situation where quota is not limiting the optimum system
was grazing by day, silage by night and fed 4 kg of concentrates. Margin per
gallon of milk quota was increased by 2p/gallon over the group indoors full-
time on 6 kg of concentrates. Therefore the availability of early grass for the
spring-calving cow is critical.

Spring grazing management

Grass growth and grazing conditions can be erratic in the late April-May
period depending on climatic conditions. Grass intakes of 15-16 kg DM per
cow per day have been measured in Moorepark with spring-calving dairy cows
over this period under good grazing conditions (1990 and 1992). This period
also coincides with the start of the breeding season. To obtain good fertility
performance, cows need to be in a positive energy balance at this stage. Therefore
in periods of poor growth rates/difficult grazing conditions, supplementation
may be required. A supplementation study was carried out in Moorepark over
this period in 1993, which was a period of poor grass growth and difficult grazing
conditions (Fig. 2). The intakes and milk yields are shown in Table 4. The milk
yields are the average daily milk yields over the 9 weeks of the experiment,

120 1

kgDM/ha/day

Weekending
Fig. 2 — The seasonal grass growth pattern for the average of 1982-1992

and 1993
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Table 4
Intake, milk yield and composition

Grass only  Grass+2 kg Conc. Grass+4 kg Conc.

Grass intake  (kgDM) 13.3 13.2 12.8
Conc. intake (kgDM) - 1.8 3.5
Total intake  (kgDM) 13.3 15.0 16.3
Milk yield (gal/cow/day) 52 55 5.6
Fat (%) 3.66 3.54 3.60
Protein (%) 3.35 3.36 3.34

Experimental period: 9 weeks (10 April - 12 June)

while the intakes represent just two weeks when grazing conditions were poor.
The cows were stocked at 0.45 acres per cow with an allowance of 18-19 kg
DM (> 4 cm) per day. The intakes of the grass only group was much lower
than measured previously where intakes of 15-17 kg DM have been measured.
The substitution rate of grass for the concentrate supplement was very low
(almost no substitution at the 2 kg level and only 0.14 kg of grass/kg of
concentrate at the 4 kg level). The milk yield responses shown in Table 4 are
lower than that obtained in the two weeks that intakes were measured. The
results indicate that in situations of poor grass supply and poor grazing conditions
in early spring that supplementation is required. Supplementation should be
introduced swiftly and be large enough in quantity to maintain milk yields and
then taken out when grass supply returns to normal. For later calving herds,
particular attention needs to be paid to the feeding of the animals during the
breeding season.

Mid-season grazing management

With a compact spring-calving herd with a mean calving date of March 1st,
45-50% of total production will be produced in the months of May to August.
Given that grazed grass is the main component of the diet of the lactating cows
over this period, grazing management will have a large influence on milk
production. The main factors in achieving high performance from dairy cows
on grazed pastures have already been described (Stakelum, 1993).

Autumn supplementation

The autumn period on dairy farms coincides with large changes in the type
and quantity of forage available for dairy cows. The milk supply pattern at this
time of year can vary widely depending on calving pattern of the herd and
feeding level. Table 5 gives the expected milk yield per cow for early spring-
calving cows, late spring-calving cows and a supply pattern for herds with 40%
autumn-calving (Sept./Oct.) and 60% spring-calving cows.
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Table 5
Expected milk supply pattern per cow for early Spring, late Spring and
Autumn/Spring-calving cows (gal/cow/month)

Month of Early Spring- Late Spring- Autumn/Spring-
Year Calving Calving Calving
September 79 92 65
October 57 79 82
November 33 60 90
December 20 50 85

Yield level of 1,100 gallons per cow with a good system of management

The potential milk production for early to mid March calving herds at this
time of the year should be noted. Table 6 shows the effect of two different feed
allowances as measured by stocking rate on milk yield from September to the
end of the year. The considerable improvement in milk yield was due to the
availability of extra grass and the availability of extra silage which was fed
when grass supply was less than the requirements of the herd. No concentrate
was fed in these situations.

The supply of grass from September onwards will depend on current grass
growth rates, stocking rates, previous grazing management, calving pattern and
nitrogen application. Figure 3 shows the feed demand/feed supply available for
a March-calving cow stocked at 0.85 acres/cow using average growth rates
1982/92. The rapid reduction in growth rates from the end of September onwards
results in feed supply being less than feed required to sustain target milk yields.
The grazing management over the spring/summer period will affect the quantity
and quality of grass available for grazing going into the autumn. An objective
for dairy farmers is to have a good farm cover of high quality grass in mid-
September. The timing of last application of nitrogen will depend on the response
in terms of dry matter production, the demand for grass, soil type and the milk
production potential of the animals to be fed. In Moorepark the last nitrogen
is applied by the end of September (based on a response of 8.5 kg DM per kg
of N).

Table 6
Milk production profile for 2 herds with a mean calving date in mid-March
but with two different stocking rates (gal/cow/day)

Month of Stocking Rate

Year 0.85 ac/cow 0.95 ac/cow Difference
September 3.82 3.82 0.00
October 2.49 3.11 0.62
November 1.89 2.68 0.79
December 1.54 2.13 0.59
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Fig. 3 — The feed available under grazing at a stocking rate of 0.85 ac/
cow and the feed demand of an early-March calving dairy cow using
average growth rates 1982-1992

The response to concentrate supplementation has been shown to vary over
the grazing season. A better response is usually recorded in the autumn (Crosse
and Gleeson, 1987). Shortages of grass can result in large responses to
concentrates. Forages (silage or hay) may be used to supplement grazing,
particularly when herbage is in short supply, and usually have the benefit of
being cheaper than concentrate. The results of a recent trial carried out in
Moorepark where autumn grass was supplemented with concentrates and silage
is shown in Table 7.

Grass supply was considered not to be a significant limiting factor in this
experiment as the cows were not allowed to graze below 6-7 cm. The concentrate

Table 7
Supplementation of autumn grass with silage and concentrates (Spring-calving
COWS)

Grass Grass+2 kg Grass+4 kg Grass +2 kg Grass+4 k
only Silage DM Silage DM Concentrates Concentrates

Milk yield (Gal/cow/day) 2.39 2.50 2.31 2.80 2.99
Response  (Gal/cow/day) 0.0 +0.11 -0.08 +0.41 +0.60
Fat (%) 4.29 4.12 4.02 4.07 3.91
Protein (%) 3.76 3.68 3.67 3.74 3.81

Experimental period: 10 weeks (14th September - 23rd November, '92).
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fed was 25% maize distillers and 75% beet pulp. First cut silage was fed (72%
DMD) and it was well preserved. Supplementation with silage gave little or
no response in milk yield. It also had a very negative effect on milk composition.
Supplementation with concentrate had a very positive effect on milk yield. The
response was 0.4 gallons of milk for 2 kg concentrate and 0.6 gallons milk for
4 kg of concentrate. Concentrate feeding had a negative effect on the fat content
of the milk but it had a slight positive effect on the milk protein and fat yield.

Autumn supplementation would have to be economically beneficial within
the overall milk quota. Systems where additional concentrates are fed and which
result in increased milk yield per cow will have the effect of reducing the number
of cows in the herd. In a low cost system of production (which has high margins),
then the cost of displacing a cow will be higher. This is illustrated in Table 8.
Table 6 shows the effect of feeding 2 kg of concentrates/cow/day on margin/
gallon of milk quota. In order to obtain a margin of 0.5 p/gal of quota with
a milk price of 120 p/gal last autumn, concentrates should not cost more than
£120/tonne when the farm costs are £500/cow, while if concentrate cost was
£150/tonne then you would get a similar margin at a farm cost of £700/cow.

Table 8
Effect of feeding 2 kg of concentrates/cow/day on additional margin/
gal of milk quota (p/gal) in the autumn

Farm Costs Conc. Milk Price

£/cow Cost £/t 100 120 140

500 120 0.0 +0.5 +1.0
150 -0.4 +0.1 +0.6
180 -0.8 -0.3 +0.2

700 120 +0.4 +0.9 +1.4
150 0.0 +0.5 +1.0
180 -0.3 +0.2 +0.6

However, in many farm situations grass supply will not be adequate. In a
previous experiment carried out in Moorepark, a milk yield response of 0.7
gallons/cow/day was recorded over a six week period for a silage input of 8.5
kg silage DM/cow/day (Crosse and Gleeson, 1987). It had however a detrimental
effect on milk composition. It should be noted that grazing conditions were not
as good in this case and grass supply would also have been limiting. Obtaining
target milk production over the autumn/early winter period will depend on getting
the correct blend of grass, silage and concentrate into the diet of the milking
cow.

Autumn grazing management

Autumn grass in terms of feeding value is not as high as primary spring
grass; however, it is still better in feeding value than grass silage (average to
good quality) and is cheaper to produce. Therefore, strategies that would increase
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Table 9
Stocking rates (acres/cow)

System
A B c D
Period (0.65-0.85) (0.65-1.0) (0.55-0.85) (0.55-1.0)
1 (26/6 - 20/8) 0.65 0.65 0.55 0.55
2 (21/8 - 6/12) 0.85 1.00 0.85 1.00

the proportion of grazed grass in cows diet in the September - December period
would be desirable. A study was carried out in Moorepark in the autumn/winter
of 1993 (26/6 - 6/12) to investigate strategies on how this could be achieved.
Two approaches could be used to do this. The first approach was to adjust the
proportion of the farm allocated to second cut silage. The standard stocking
rate during this period is 0.55 acres/cow. Reducing the stocking rate during this
period (0.65 ac/cow) would allow less feed to be fed on the form of grass silage
(approximately 0.7 t/cow) and a greater proportion as grazed grass. The second
approach would be an overall stocking rate adjustment, the two stocking rates
used in this experiment were 0.85 and 1.0 acres/cow. The four systems of milk
production are shown on Table 9. All pastures were grazed to a post-grazing
sward height of 6-7 cm. Rotation length was maintained at 21 days or greater.
When grass supply was not adequate to maintain the desirable post-grazing
surface height then grass silage was used as a buffer feed. The experiment ceased
when the grass supply in all grazing treatments was used up (6/12/93). Nitrogen
levels (units/acre) were similar for the four systems. Figure 4 shows the weekly
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Fig. 4 — The average weekly rotation lengths (days) for the four
grazing systems
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Fig. 5 — The digestibility (OMD) of the grass on offer (>4 cm)
available for grazing in the four grazing systems

rotation lengths in days over the experimental period. Rotation length was
maintained at about 21 days at the higher stocking rates (during the second cut
silage period) up until the end of August, while at the lower stocking rate (0.65
ac/cow) during the second cut silage period rotation length had reached 40 days
by early September. Rotation length reached a maximum in early October (49
days) and early November (52 days) mid September (33 days), early November
(47 days), for treatments A to D respectively. The digestibility of the grass on
offer (>4 cm) was lower at the lower stocking rates during the second cut silage
period (0.65 ac/cow) up until mid-September (Figure 5). Where the overall
stocking rates were | acre/cow the digestibility of the grass on offer was generally
higher during the month of November. The cows in systems A and C consumed
0.7 and 1.5 tonnes of silage per cow, respectively; no silage was fed in systems
B and D.

Table 10 shows the milk production data for the four herds. Lowering the
stocking rate during the second cut silage period (i.e. systems A and B) resulted
in lower milk yield (29 gal) fat yield, protein yield and protein content. Lowering
the overall stocking rate from the end of August onwards (System D) gave
slightly higher milk yield (+ 13 gals/cow) and slightly higher milk composition
than the standard system (C). However, it also resulted in a saving of 1.5 tonnes
of silage/cow.

The results of this study showed that going to rotation length of 30-35 days
during July and August (i.e. lower stocking rates during second cut silage) will
result in reduced milk yield and protein content. This resulted in a reduction
in margin/gallon of milk quota of almost 2p. Going to a long rotation length
starting in early September (lower overall stocking rates) will result in slightly
higher milk yields and reduced silage feeding with spring-calving dairy cows
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Table 10
Performance of the four systems

System
A B C D
Period (0.65/0.85) (0.65/1.0) (0.55/0.85)  (0.55/1.0)
Milk yield  (gal) 491 502 519 532
Fat (%) 4.04 4.07 4.10 4.19
Protein (%) 3.54 3.58 3.60 3.66
Lactose (%) 4.38 4.43 4.48 447
Liveweight change 0.60 0.68 0.60 0.71

up until early December. In this situation when the extra land and reduced
supplementation are considered the margin per gallon of quota was increased
by 1-2p/gal.

Conclusions

Compact calving just prior to the start of the grazing season increased profit
from the farm quota even though there was a considerable drop in milk yield
per cow. Most of the loss in milk yield was due to an inadequate feed supply
in the autumn. The increased margin came from reduced costs (4p/gallon) and
increased milk value (4p/gallon). The reduction in cost was associated with
lower concentrate feeding. Later calving allowed for a closer match of the milk
supply pattern to the grass growing year. This allows the maximum amount
of milk to be produced from grazed grass. Calving should start 4 weeks prior
to the expected turn-out day to grass.

Compact calving just prior to the start of the grazing season resulted in lower
milk yield per cow, mainly due to an inadequate feed supply in the autumn.
The objective of lowering the stocking rate in this study was mainly reflected
(in terms of feed supply) for the grazing cow from mid-season onwards. The
higher milk yield for the lower stocked cows (35 gallons on average) was as
a result of a greater supply of grass in the autumn as well as the use of the
extra silage produced as a supplement, from mid-September onwards. Lowering
the stocking rate increased the margin per gallon of quota by Ip per gallon.

Our current grazing season extends from early March to mid-December. At
high stocking rates (0.8 - 0.9 ac/cow) grass growth is not adequate to meet the
full feed requirements of a dairy cow in early spring and in the October/December
period. In spring the supply of grass is a major determinant of the level of
supplementary feed which needs to be fed in order to support a high level of
milk production with spring calving. Therefore spring grass at the start of
lactation is far more important than grass at the end of lactation. The extent
to which, and how much, grazed grass will be used in spring and autumn will
depend on overall stocking rate, calving pattern and soil type.
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In the past, spring-calving cows dried off in the autumn due to insufficient
feed to maintain milk yield. To allow late spring-calving cows to have long
lactation lengths of (300 days), additional feed will have to be introduced into
the system in the autumn. This feed may be in the form of grass (lower stocking
rate), grass silage or concentrates, or a combination of all three.

Good autumn milk production will depend on getting the right blend of grass,
silage and concentrates. Where adequate quantities of high quality grass are
available high milk production can be obtained. In this situation little response
will be obtained in terms of milk production in using silage as a buffer feed.
In a creamery milk situation with spring-calving cows it will generally be
economic to feed 2 kg of concentrates in the autumn; however, overall milk
quota situation will have to be considered.

Lowering the stocking rate during the second cut silage period and allowing
rotation length to extend to 30-35 days will result in lower milk yield and protein
content. Going to long rotation length from early September (i.e. lower stocking
rates) tended to increase milk production and allowed a large reduction in silage
requirement up to early December. It also emphasises that at lower stocking
rates (less than 1 acre/cow) there is large potential for extended grazing both
in spring and autumn/winter provided soil conditions allow.
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Is There Money in Extended Grazing?

M. RYAN
Teagasc, Nenagh, Co. Tipperary.

The theme question to this paper could be asked another way, viz, “Is there
money in grazing animals later in autumn and earlier in springtime? But it is
too long a heading, however, it better explains to all of us what “extended
grazing” is about.

More than anything “Extended Grazing” is an attitude which involves a
commitment to providing grass so that the letting out date in springtime can
be moved forward by so many days. In the autumn it involves having grass
while animals are “‘out”. In North Tipperary cows are “out’ until 20th November,
approximately; they are then taken off the pastures and housed. Unfortunately,
most of these pastures are as bare as the floor from early to mid October, so
we must endeavour to have grass while they are “out”.

In the springtime extending the grazing season means different times to
different farmers. It may mean moving the “letting-out” date from 1st May to
20th April for one man or moving from a “letting-out” date of 1st April to 15th
March or earlier for another farmer. Similar targets should be set for the autumn.
Reducing the cows silage requirement by one tonne and replacing with grazed
grass increases milk profits by 0.75 pence per gallon.

The other arm of this concept is utilisation of grass. As animals are going
to be grazing fields at marginal times, that is, early and late in the year when
ground conditions may vary from very wet to fairly wet, grazing techniques
must be practiced to limit poaching damage and maximise animal intakes while
at the same time utilising 80-100% of the growing grass. These utilisation
techniques for grazing, widely discussed in the farming press and covered by
other speakers today, can and should be applied, at anytime during the year.
For instance some farmers had to use them in the wet June of 1993, and farmers
on wet land will always have to use them to varying degrees.

Answer the question!

If meal is five times more expensive and silage is nearly three times more
expensive than grazed grass then there must be more money in extended grazing.
Moorepark have shown that grazed grass increases protein levels. But what if
some progressive farmers who were managing their grass well decided to push
out the limits further? Over the last few years I have monitored two groups
of farmers, let us call them a “Conventional Group” and an “Extended Group™.
All these farmers are excellent and highly motivated as reflected by a milk
yield per cow of 1155 gallons and 1070 gallons from 12.9 bags and 8.6 bags
of meal for the Conventional and Extended groups respectively.

Table I shows the changes in Margin over Feed and Fertiliser (MOFF) per
cow, per acre and per 1000 gallons that have taken place from 1992 to 1993,
having adjusted 1992 to 1993 milk price and allowing for protein change.
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Table 1
Change in MOFF per cow, per acre and per 1000 gallons from 1992 to 1993
(1992 Milk Price adjusted upwards for 1993 price)

Change in MOFF Conventional Group Extended Group
Per Cow -£12 -£19
Per Acre +£44 -£46
Per 1000 -£11 +£27

MOFF = Margin over Feed and Fertiliser

It may seem surprising that MOFF per cow decreases for both groups, £12
and £19 for the Conventional and Extended Groups respectively. But it does
reflect the difficult year we had. Per cow performance is important where a farmer
has insufficient cows to fill quota and if he is selling pedigree stock. Where land
and buildings are also limited this measure is also important.

The Conventional Group increased MOFF per acre by £44 because they
increased stocking rate from 1.08 to 1.13 livestock units per acre. While the
Extended Group decreased MOFF per acre by £46 because their stocking rate
decreased from 1.18 to 1.15 livestock units per acre. The margin MOFF per acre
was £1181 and £1164 for the Conventional and Extended groups respectively
in 1993. MOFF per acre is important where the land surplus to the dairy area
is giving a good return or where land has to be rented for the dairy enterprise.

It must be the target of most expanding dairy farmers to produce their quota
as cheaply as possible, and MOFF per 1000 gallons measures that. The
Conventional Group allowed the MOFF per 1000 gallons decrease by £11 (1.2%)
in 1993 while the Extended Group increased it by £27 (3%). In other words the
Conventional Group depended on a milk price rise (7p per gallon) to increase
the Margin from their quota but put no improved management efficiencies into
operation. This has to be worrying if it is widespread. However, the Extended
Group, who adopted new grassland management techniques reaped financial
gain from those practices - an extra £1350 from a 50,000 quota, because of lower
meal and fertiliser inputs plus increased price for milk because of higher protein
levels.

Where extra quota is not available or where a farmer has leased a high
proportion of his milk, MOFF per 1000 gallons (or gallon) is very important.

Changes in Milk Yield

Table 2
Changes in milk yield per cow (gallons) by Conventional and Extended Groups
from 1992 to 1993

Conventional Extended
January-March -20 -36
April-September -18 -29
October-November +13 -12
Total Change -25 -53
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It was a difficult year (1993) to manage grass and this was reflected in a
drop in milk yield per cow by both groups of farmers, 25 and 53 gallons per
cow by Conventional and Extended Groups respectively. Was it an over-reliance
on the quality and quantity of grass early in the year by the Extended Grazing
Group that caused 28 gallons extra to be lost? Or was it due to the fact that
cows had a lower body score at calving resulting in a greater decrease in peak
milk yield? Milk yield divided by peak milk yield per day (April in both groups)
gave 256 and it indicates excellent management. The peak milk yield drop of
0.08 and 0.14 gallons would account for 20 and 30 gallons decrease per cow
per year for the Conventional and Extended group respectively. Appendix 1
gives the changes in daily milk yield by month from 1992 to 1993.

Changes in milk quality

Butterfat levels did not change for either group while protein % increased
by 0.03% and 0.06% for the Conventional and Extended groups respectively
(Appendix 2).

Input costs
Table 3

Comparing meal and fertiliser cost per cow for two groups of farmers

Costs/Cow Conventional Extended
1992 1993  Change 1992 1993  Change

Meal £95 £104 +£9 £70 £63 -£7
Fertiliser £67 £55 -£12 £72 £63 -£9
Meal + Fertiliser £162  £159 -£3 £142  £126 -£16

“The higher the milk price, the more is spent on inputs to produce that milk,
whether such inputs are necessary or not”. So said Dr. Terry Hughes, Lincoln
University, New Zealand when putting some rationale to his suggestion that
he hoped milk price would not increase beyond 55 pence per New Zealand
gallon of milk. He said the higher their milk price the more uncompetitive would
be their dairy produce for export. As long as our milk price remains high and
the lower we keep our costs of production the higher will our profits be.

The Conventional Group achieved a 7% increase in milk price in 1993 but
instead of holding on to it they spent £9 more (or 9.5%) on meal costs per cow
- doing exactly what Terry Hughes said would happen. The recommended level
of meal feeding is 0.7 to 0.8 Ibs per gallon and these farmers are feeding in
1.23 Ibs per gallon, nearly 50% above recommended levels. Even though, the
Extended group were on low meals (now 0.88 lbs/gallon) they reduced them
further by £7 per cow, maintaining meal costs of 6 pence per gallon. These
farmers meal costs ranged from 2 pence per gallon to 9 pence per gallon,
indicating the scope for cost savings even within this group. The Conventional
Group’s meal costs ranged from 6 pence per gallon to 12 pence per gallon.
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Return on money invested

What is the return by the cow on each £1 spent on meals and fertiliser?
Table 4 gives the return (MOFF per cow) for every £1 spent on meal and fertiliser.
It is calculated by dividing the total meal and fertiliser costs per cow into the
MOFF per cow. For example, the meal and fertiliser costs for the Extended
Group in 1993 was £126 per cow and each of their cows gave a total MOFF
of £1,006 for those inputs.

Table 4
Return (MOFF/cow) for every £1 spent on meal and fertiliser
1992 1993 % Increase
Extended Grazing Group £6.63 £8.00 20.7%
Conventional Grazing Group £6.06 £6.55 8%

The Extended Group is getting a return of £7.98 MOFF per cow compared
to £6.55 for the Conventional Group for each £1 spent on meal and fertiliser
- a 22% difference. The difference was only 9% in 1992. Meal and fertiliser
represent 80% (approx) of all variable costs associated with milk production.

Total cost savings

Some of the Extended Group have reduced total costs from 45 pence to 35
pence per gallon over the last 2 years. Because meal and fertiliser accounts for
only 1.6 pence out of the 10 pence, this further confirms that Extended Grazing
is more than just about grazing - it is an attitude.

With a yield of 1070 gallons per cow the savings in total costs would be
£107 per cow but 28 gallons per cow in milk was lost leaving a net benefit
of £79 per cow for the “hardship™ of increasing the availability of grass to the
cow both in the autumn and in the spring. The 28 gallons is the difference
between what the Extended Group lost, 53 gallons, and that which the
Conventional Group lost - 25 gallons per cow. I have no doubt that this 28
gallon decrease will not occur again because of the experience gained. In fact
30% of this group increased milk yield.

Of course these levels of efficiencies are now required by expanding dairy
farmers. For instance, a farmer who has 60% of his milk leased at 25 pence
per gallon (too much) ends up with a net price for all his milk of 85 pence per
gallon when the creamery price is £1 per gallon. Are there many farmers in
this position? Will there be many farmers in this position in 5 years time? How
long can they survive? How long will they tolerate it?

Health / Fertility

Animal health, mastitis, lameness etc., appear to be good on farms practising
extended grazing. Cow fertility improved greatly on those farms. See Appendix
4 where all fertility parameters for 1992 are compared with 1993. Apart from
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a concerted effort to improve fertility on these farms, had the fact that the cows
were out to grass early and well climatised have any influence?

Questions

* How do we limit poaching damage?

* How soon will reseeding have to be done?

* Will subsoiling be necessary?

* Will animal type/size change?

* If winter is only 2-3 months long what type of housing or wintering facilities
will become necessary?

* How much grass must the cow be fed and what quantity of meal does it
replace?

* Can nitrogen be applied later and earlier in the year and what is the response?

* Is the grass growth curve different for extended grazing?

* Can the benefits accruing be achieved without a decrease in annual milk
yield per cow?

Summary

I am convinced that the extended grazing concept and utilisation techniques
can be recommended to each farmer no matter where he is on the management
scale. The only proviso is his commitment to learn and apply the principles
to his own individual situation. Of course, that goes for every new management
concept that arises in farming.

Over the last 2-3 years this extended grazing concept has gone through much
refinement and it, no doubt, will still need to be refined further. The promotion
of Ireland’s most valuable resource, grass, to produce better quality beef and
milk (higher protein) must be the target of farmers and agricultural scientists.

Appendix 1
Changes in daily milk yield (gallons) from 1992 to 1993 by month for
Conventional and Extended Groups

Conventional Extended

January -0.24 -0.39
February -0.38 -0.69
March -0.05 -0.14
April -0.08 -0.14
May -0.18 +0.10
June -0.27 -0.18
July -0.08 -

August +0.01 -0.10
September +0.11 +0.01
October +0.10 -0.03
Novembe