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ABSTRACT

A sustainable dairy production system relies onresing the production costs and
improving the farmer’s working conditions. Two teetal solutions to reach those targets
were tested during 3 years within a grass basddmyscompact calvings to close the milking
parlour during one month and once-a-day (OAD) mikiExcept in 2003 we managed to
limit the amount of stored forages to 2 t of DM pew per year for the spring calvers. A
close calving pattern based on a 3 months peripeéapd to be more repeatable than a 2
months system. Technical and economical resultdidsignificantly differ between spring
and autumn calvings. High genetic merit cows cdorafto be milked only OAD during the
whole lactation. Both solutions were very effectieedecrease working time and improve
work organisation on the farm.

INTRODUCTION

A sustainable dairy production system relies onresing the production costs and
improving the farmer's working conditions. One d@ma consists in implementing low
concentrate systems mainly based on an extendemhgraeason (Brocard et al., 2000 ;
Portier et al., 2003). Dairy producers should aisoultaneously manage to decrease the fixed
costs (Le Lan et al., 2005). Such a challenge ciéynle reached by decreasing the amount of
stored forages delivered to the herd.

Moreover, milking time represents 50% of the tdtaimpulsory” working time on a dairy
farm. A 2 or 3 months compact calving pattern stiallow to close the milking parlour at
least during one month per year ; compact calvielge appear to be a good solution to
improve work organisation as farm sizes increasemgact calvings are already widely
implemented in countries with large grazing henaishsas New Zealand, England and Ireland.
But it required extra experiments in France in otdemprove its “user’s guide” for farmers
(Brocard et al, 2005).

Finally, French farmers wish to spend less timéhair farms. Decreasing milking frequency
might free them from a considerable part of theirlyd mandatory work on farm. This
technical option might also lead to a lower enecgaeficit in early lactation, even with high
genetic merit cows (Brocard et al, 1998 ; Pomiea, 62002, Dalley et al, 2007).

1. MATERIAL AND METHODS

1.1. INTRODUCTION TO THE EXPERIMENTS :

Trevarez experimental unit is located in centraitt8ny (western part of France) in an
oceanic wet climate (average rainfall : 1,200 mm ye=ar). The herd is composed of 140
Holstein cows.

Experimental scheme :

The 2002/2005 experimental program was based o®$ :aa forage system based on 0.5 ha
of grazed grass per cow, compact calvings to dlosemilking parlour one month per year,
and once-a-day milking all year long. This prograatiuded two experiments : A first one
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consisted in comparing two calving periods : autun@eptember to November - (A2 group)
and late winter - February to April - (LW2 group@).second trial consisted in implementing
once-a-day milking during the whole lactation (L\§¢bup) for late winter calvings.

Animals :

The 3 experimental groups were constituted in 2@Rvs were definitively allocated to one
group for the whole 3 years period. Primiparous £avere introduced yearly to replace
culled cows. Each group was initially made of 2wsancluding 40% of first lactations.

The 151 cows which took part to the experiment wegpit into 3 parity types named

“cohorts” :

- “P” cows which took part only as primiparous cows

- “PM” cows which entered as primiparous cows arghtvon as multiparous cows in the
trial ;

- and “M” cows which entered the experiment in 2@82multiparous cows.

Altogether 80 lactations were fully completed ie #h2 group vs 80 in the LW2 group and 73
in the LW1 group.

1.2. FORAGE DIETS

The aim was to deliver the same quality and quanfiforages for the three groups of cows.
Rotational grazing was monitored on pure ryegrassyegrass-clover associations. Each
group was allocated one group of paddocks for gadtle start of the experiment. The same
grazing management rules were used for the 3 grolg®ws (sward heights, key-dates,

grass volume...) ; these rules were predefined wiplossible adjustment according to grass
growths and numbers of grazing days ahead. Forecakteal key-dates of each group are
shown in table 1. The heavy draught which occudedng the first year of the experiment

led to an early (20th of August, 2003) reopeninghefmaize clamp.

In the A2 group, the average “100% grazed grassbgdasted 189 days, the “day and night”

grazing period 226 days, and the total grazingooe8i05 days. In the LW groups, the average
“100% grazed grass” period lasted 175 days, thg ‘@& night” grazing period 200 days,

and the total grazing period 288 days.

Maize silage was delivered to the lactating cowsvimter, while dry cows received a mixed

grass and maize silage diet.

1.3. CONCENTRATES

Only one energetic concentrate was used in ordeinplify diet composition (smashed
wheat delivered once a day in the feeding troughg only nitrogen concentrate used was
soyabean (48 % of crude proteins) mixed with thézenailage and delivered at feed trough
during the winter ; the nitrogen concentration ¢trgvas close to 90 g of PDI (intestine
digestible proteins) kg* of DM for lactating cows. The individual concen&devels were
unrelated to dairy productions and the total “wheabya” amount was flat and close to 2 kg
per cow per day from calving to conception. Therlyetotal concentrate target was 250 to
300 kg per cow.

1.4. HERD MANAGEMENT

The 3 groups of cows calved in a compact pattetwndifferent periods : autumn (average
date : 28 of September) for the A2 group, or late winteref@ge date : 2Dof February) for
the LW groups. The compact reproduction protocab{@rd et al, 2005) was based on the
exhaustive recording of all the reproduction evemmtsn the calving onwards, on the
systematic diagnosis of “problem” cows by the wdis{rete heats, suspicions of metritis)
before and during the Al periods, and on the impgetation of systematic conception
diagnoses. The aim was to group calvings natuealtywithout use of hormones.
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Cows were dried off according to the closing ddtesen for the milking parlour (£3f July
for the A2 group, 28 of December for LW groups), the search for a mimmdry period
length of 45 days, and a minimum dairy producti6 o 3 kg per day.

1.5. SPECIFIC MEASUREMENTS

A specific protocol to assess animal welfare (Bratéal, 2003) was added during two
consecutive years to the usual measurement prafBodier et al., 2003). Moreover the daily
compulsory work was registered at 4 key dates @fydar.

1.6. DATA VALORISATION

Production data were analysed according to a mixedr model with repeated measures on
cows (SAS software). A regression model within e@ehity group was chosen for each
production variable according to the duration o ttow in the experiment and the pre
experimental associated variable. An first row selfrelation structure was used for within
cow differences. Covariates were an estimatiomefeixpected productions.

Health troubles and reproductive performances anatysed the following way :

- binary variables (presence / absence of lameneass..) by a logistic model ;

- census variables through an exponential regressadel ( number of Als for instance) ;

- the risk of non conception was analysed by aigaltest (Cox proportional odds model).
Significance levels shown in the paper do not irattegtest multiplicity corrections.

The economic analysis was made at the farm grosgiméGM) level and included all the
technical results of the experiment. In each grigpvet costs were estimated by multiplying
the health trouble frequency of the group by therage real cost of each type of health
trouble. Estimations were made for an average Fréaen of 280,000 | of quota and within
the economic and forage background of Trevarezrarpatal farm.

2. RESULTS

2.1. INTAKES

The yearly intakes of stored forages varied fromtd. 2.4 t DM per cow according to the

group, over the initial technical and economic ¢argf 2 t DM for a system based on 0.5 ha
of grazed grass per cow. This has to be relatédet@raught of summer 2003. The target of
2t DM of stored forages per cow should be readhedn average climatic year with late

winter calving cows. As grazing management rulesesweughly the same for all the groups,

no difference appeared in terms of forage intalet®/&en the two calving seasons. The OAD
cows were delivered less silage at the end of tlaatation as their requirements were
supposed to be lower. Grass quality and quantitg wWe same in the 3 groups (Brocard et al,
2005).

The average concentrate levels per cow per yethreigroups were the following : 465 kg in

group A2, 388 in group LW2, and 332 in group LWleTdifference compared to the

expected concentrate levels is related to the eadpening of the maize silage clamp
(requiring the delivery of soyabean) in summer 2003

2.2. MILK PRODUCTION

The lactation curves showed very different shapagymn calvings leading to a flatter curve
while late winter calvings reached a higher peagu(e 1). Though at the whole lactation
scale multiparous cows of the A2 group producedes860 extra kg of milk compared to the
LW2 multiparous cows (table 3).

Only the “P” cows produced significantly more mitk 1.6 kg d") with a higher fat content
(+ 2.8 gkg) when calving in autumn (table 4). In the oppositend PM cows significantly
produced a higher protein content in the autumvirglgroup (+ 1.3 g kg).
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Compared to the LW2 group multiparous LW1 cows [2%t% milk per year (table 3).
Nevertheless the top third of these OAD cows predumore than 6,000 | of milk per year.
All OAD cow cohorts produced significantly less kniper day (- 5.5 to - 6 kg9, with
higher fat (+ 2.4 to + 3.5 g Ky and protein (+ 2.3 to + 2.9 g kY contents, see table 4.

2.3. BODY CONDITION

The average body condition score at calving weoseclto 3.0 in each group during the 3
years. Body condition losses were relatively lowl aqual for groups A2 and LW2 (- 0.9 pt),
and slightly lower for the LW1 group (- 0.7 pt). OAed to a higher body condition score at
the end of the lactation (2.9 vs 2.6 for group L¥/i 2.5 for group A2).

2.4. REPRODUCTION

A compact calving pattern within a 8 weeks periad bt appear realistic in any of the two
groups milked twice daily because of the high agllrate it would lead to (table 5) : only 58
to 61 % of the cows were in calf within 2 months.the opposite, 81% of the OAD cows
were in calf within the 2 period.

The main statistic analysis was made on the masinpat criterion for a compact calving
system : the conception rate within a 3 monthsogerNo significant difference among
groups appeared through the survival test (proiakid be in calf after 3 years in the
experiment) made on the parity adjusted data. Tig significant difference appeared for
one secondary criterion named “days open intemwalith was shorter (p = 4 %) for the LW1
group compared to the LW2 group.

2.5. HEALTH AND WELFARE

The average health troubles frequency over theaBsyeeriod is shown in table 6 (151 cows,
242 lactations). The main statistic test was madehe total health troubles frequency : no
significant difference was found. But the OAD mpédtrous (PM + M) cows of the LW1
group developed significantly more mastitis thartha other groups (p = 9%) but “in the
same time” less cases of lameness (p = 7 %).

In terms of welfare Brulé et al. showed in 2003ativo series of experiments on groups
LW1 and LW2 that OAD milking might lead to some diof “discomfort’ in early lactation
few hours before morning milking. This “discomfoktanishes quickly during the lactation as
cows manage to adapt to the decrease in the mifkaggiency both physiologically (udder
state, less milk losses) and in terms of behaviour.

2.6. CULLED COWS

Whatever the group the culled cows had a signifitégher genetic merit (+ 1 kg™l than
the ones which stayed in the experiment (this difiee even reached 2 kg in the LW2 group
which had the highest culling rate). The culled sovf the LW1 group required a shorter
fattening period (- 10 days, see table 7) thankbea better body condition at the end of the
lactation. As they were heavier and had a bettefocmation their sale price was higher than
for the LW2 culled cows sold in the same periode Timain culling reasons were mastitis for
the LW1 group and infertility for the LW2 and A2ayps.

2.7. WORKING TIME

The yearly compulsory working time (WT) reached0D&ours for both groups with two
daily milkings (for an average quota of 280,000Tihe compact calving patterns led to a
strong monthly organisation of work (Brocard et 2005), see figure 2. The same figure
applies for the late winter calvers with a starcwedng 5 months later. Milking time
represented some 68 % of the daily WT for bothdlgrsups.
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Turning to OAD milking reduced the time spent milgito 57 % of the WT. Tasks which are
proportional to cow numbers had then an increasedribution (housing management and
feeding). Though 27 % extra cows were requiredréalypce the quota, the OAD system led to
a decrease by 17 % of the total yearly WT (table 8)

2.8. ECONOMIC IMPACT

The late winter calving system required 3.7 extrvsand 5.5 extra hectares to produce the
same quota (see table 9) than the autumn calvistgrsy The farm gross margin did not
significantly differ from one system to the oth&he dairy GM was higher by 8 € per t of
milk for the LW2 group thanks to a higher beef bgguct and lower feeding costs. There
was no real impact of the calving season on thaihgLcosts.

Though higher cow numbers (+ 12 cows) the LW1 groijxed OAD kept variable costs
under control (feeding costs below 45 € per t akniThe higher milk price and beef by-
products led to a higher dairy GM by 2,730 €. Therease in the forage area (+ 6.1 ha)
decreased the crops area. Hence the farm GM differgvas not significant. The potential
increase in the investments might be related tchthesing of the 12 extra cows required : a
close spring calving pattern leads to culled cowswinter, meaning less requirements in
terms of cows housing. Finally, the higher cow nemmmust also be consistent with the
environmental regulations (European Nitrates Divegtother national regulations...).

3. DISCUSSION

The heavy draught of summer 2003 led to a highakken of stored forages than predicted
(target : 2 t DM per cow per year) for a grasswadloce of 0.5 ha per cow ; this level was
nearly reached in 2004 thanks to less extreme ttneanditions.No difference in terms of
dry matter intakes were recorded among the tworgglperiods we compared because of the
common grazing key dates and rules (the sward temserved did not lead to a change of
that part of the protocol).

The compact calving protocol (Brocard, 2005) impated was considered as very satisfying
by the herdsmen ; such a management appearedatenyal in relation to the monthly work
specialisation it led tdBut such a calving scheme requires the productfameders with an
age of 24 months at first calving/ith Holstein high genetic merit cows a compacvice]
system based on a 3 months period appeared maatadpe than a 2 months system.

Finally this experiment confirmed that OAD milkingan be achieved during the whole
lactation on grass based systems with low feedossdNo consequence on animal welfare
was recorded as during our first experiment on QAilking (Guéguen, 2003), or as reported
by Tucker in 2007A good initial cell counts situation remains congmrly before starting
OAD milking. The decrease in the working time reached 17 % renmportant for the
farmer is the increased flexibility OAD milking lés to. The surveys made on Breton farms
show that farmers are implementing OAD with verffedtent options (in summer, in early
lactation, at the end of the quota period...) acewdo their personal requirements (Michaud
et al, 2007).

CONCLUSION

Within the forage system we studied none of the ¢alwing seasons we tested appeared to be
clearly technically or economically better than ttker.Only climatic conditions (good grass
growth in summer or not) and the farmer’s persahaices in terms of holidays will help him
choose among the 2 calving seasons if he dareg tompact calvings-or one dairy factory
there might be complementary seasonal deliveriesabyers making different decisions
(production of summer or winter milk)lurning to once a day milking - at least in early
lactation - can really make it easier to reachgitoeiping targets.
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Table 1: Mean grazing key dates over the 3 years period
forecast achieved

turning out 01/02 20/02

night outside 01/03 31/03

clamp closed 01/04 07/04

clamp reopened 15/10 30/09

night inside 15/11 04/11

end of grazing 10/12 10/12

Table 2 : Intakes of stored forages (t DM colwear’)

year 1 year 2 year 3 mean

A2 2.7 2.4 2.2 2.4

Lw2 2.8 2.1 2.1 2.3

Lw1 2.4 2.0 1.9 2.1

year 1: A2 = 2002/03. LW = 2003

Table 3 : Non adjusted dairy production of multiparous cow

Group lactation dry period Peak | milk (kg)
length (d) length (d) kg d*

A2 304 77 33.0 7.315

LW2 299 83 37.2 6.982

Lw1 296 71 30.6 5.533

Figure 1: Non adjusted dairy production of multiparous cows
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Table 4 : Dairy production by cow cohort (differences on Hdn6* years and p values)

difference A2-LW2 | difference LW1-LW2
P cohort PM and| P cohort PM and
M cohorts M cohorts
for a| 1year 1.6 year 1 year 1.6 year
presence
of :
milk kg 1.6(0.02 | 1.2(0.18) -6.0 -5.49
(0.0001) | (0.0001)
fat C?ntem 2.8(0.04)| 1.6(0.13)| 3.5(0.01) | 2.4(0.01)
g kg
protein 0.8(0.17) 1.3 2.9 2.3
content (0.004) | (0.0001) | (0.0001)
g kg*

* average duration of cows in the experiment

Table5: Reproduction performances (151 cows, 237 lactations

non adj. data| C- T heat C-TrAl C- concept | conception concept concept
int. (d) int. (d) int. (d) rate ' Al % within 2 within 3
months % months %
A2 41 80 102 39 61 78
LW2 47 79 98 34 58 72
LwW1 42 78 87 58 81 85

C = calving ; int. = interval

Table 6 : Frequency of health troubles per year

for 100 cows A2 group LW2 groug LW1
group
total health troubles 170 172 214
incl.
reproductiorn 33 21 22
mastitis 64 79 143
lameness 36 24 5
Table 7 : Characteristics of culled cows
% cows fattening | Carc weight| Price €
period (d) (kg)
A2 34.5 46 280 611
group
Lw2 42.7 48 293 649
group
Lwi 36.5 36 306 665
group

Figure 2 : Working time per month (A2 group)
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Table 8 : Total yearly working time (WT)

Eaap congress 2008 vilnius 24 3028

Lwi Lw2 LW1-Lw2

Number of cows 57 45 +27%
Yearly WT (h) 1490 1800 -17%
WT/LUlyear 19h15 29h40 -35%
Table9: Main economic indicators

€ Lw2 A2-LW2 LW1-LW?2
Milk sold (1) 280,000 -8,100 -11,200
Number of cows 44.6 -3.7 +12
Forage area (ha) 39.3 -5.5 +6.1
Milk price t* 278.5 +10.2 +21.1
Beef product 18,193 -3,888 +4,850
Cows feeding cost fgr 38 +4 +6
1,000 |
Dairy gross margin 69,360 -2,322 +2,734
Farm gross margin 69,360 -333 +532




