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  ABSTRACT 

  Shortening the dry period (DP) has been proposed 
as a management strategy to improve energy balance 
in early lactation. It is well known that both shortening 
and complete omission of the DP reduces milk produc-
tion in the subsequent lactations. In most of these stud-
ies milk production data were obtained from planned 
animal experiments where cows were randomly assigned 
to DP length treatments, and cow management and 
diet composition did not differ among treatments. It 
may therefore be hypothesized that cows on commercial 
herds which apply a no-DP or short-DP-strategy, and 
support this by management adjustments, will have 
a less dramatic reduction in milk production. In this 
study, milk production and somatic cell count (SCC) 
following different DP lengths was investigated under 
commercial circumstances. Milk production of 342 cows 
(2,077 test-day records) was available from 5 Dutch 
commercial dairy herds which started a no DP-strategy 
for all cows. Test days of the year before applying the 
no-DP strategy are used as control (323 cows, 1,717 
test-day records). Six other herds applied an individual 
cow approach and have different preplanned DP lengths 
within one herd. From these herds, information on 81 
cows (482 test-day records) with a DP length between 
0 and 20 d, 127 cows (925 test-day records) with a 
DP length between 21 and 35 d, and 143 cows (1,075 
test-day records) with a DP length of more than 35 d 
was available. A generalized linear model incorporating 
an autoregressive covariance structure accounting for 
repeated test-day yields within cow was developed to 
estimate the daily yield (milk, fat and protein) and 
SCC of all cows. Applying no DP for all cows in the 
herd resulted in a reduction in postpartum milk pro-
duction compared with within-herd control lactations 
(until 305 DIM) between 3.2 and 9.1 kg/d, which was a 
reduction of 12 and 32%, respectively. For the 6 herds 

that applied an individual cow approach with different 
preplanned DP lengths, the cow-specific DP strategy 
was based on milk production and SCC approximately 
2 mo before calving. Cows with a preplanned DP 
length ranging between 0 and 20 d had a reduction in 
postpartum milk production between 5.7 and 13 kg/d 
compared with cows with a DP length of >35 d. Cows 
with a preplanned DP length ranging from 21 to 35 d 
had a numerically lower milk production (between 0.6 
and 5.3 kg/d) than cows with a preplanned DP length 
of >35 d, but this difference was significant in only one 
herd. When corrected for milk yield, no difference in 
postpartum SCC for cows with different DP lengths 
was found. 
  Key words:    continuous milking ,  short dry period , 
 milk production ,  dairy cow 

  INTRODUCTION 

  Following parturition, high-producing dairy cows 
typically experience a negative energy balance (NEB). 
This NEB results from a quick increase in energy re-
quirements for milk production while feed intake ca-
pacity in early lactation is limited. An NEB in early 
lactation is not only related to mobilization of body 
reserves and loss of BW, but also to an increase in 
incidence of metabolic disorders (Grummer, 1993), 
infectious diseases (Collard et al., 2000), and reduced 
fertility (Butler, 2003). Shortening the dry period (DP) 
has been proposed as a management strategy to im-
prove energy balance in early lactation (Grummer and 
Rastani, 2004). It is well known that both shortening 
and complete omission of the DP reduces milk produc-
tion in the subsequent lactations; continuous milking 
results in significant production losses (Andersen et 
al., 2005; Klusmeyer et al., 2009; Mantovani et al., 
2010). When shortening the DP length, a decrease in 
milk production is often reported, but this decrease is 
not always significant (Gulay et al., 2003; Pezeshki et 
al., 2007; Santschi et al., 2011a). When cows with a 
DP of 4 wk were compared with a traditional DP of 
8 wk, milk production losses ranged from 1 to 13% 
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(Annen et al., 2004; Pezeshki et al., 2007). When the 
DP was omitted, milk production losses amount up to 
24% compared with cows with a DP of 8 wk (Ander-
sen et al., 2005; Klusmeyer et al., 2009; Mantovani et 
al., 2010). From these studies it can be concluded that 
reducing DP length decreases milk yield in the sub-
sequent lactations, though several remarks should be 
made related to this conclusion. First, in most studies 
omitting the DP increases milk protein content (An-
dersen et al., 2005; de Feu et al., 2009). Second, most 
studies only reported milk production effects during a 
restricted period postcalving (ranging from 35 to 294 
DIM; Andersen et al., 2005; Klusmeyer et al., 2009). 
Third, the additional milk yield before calving was only 
reported in few studies (Rastani et al., 2005; Mantovani 
et al., 2010; Schlamberger et al., 2010). Fourth, the 
results on milk production were obtained on planned 
animal experiments on research herds where cows were 
randomly assigned to DP length treatments, and cow 
management and diet composition did not differ among 
treatments (Annen et al., 2004; Andersen et al., 2005). 
It can be hypothesized that, on commercial herds, 
farmers can apply an individual cow approach during 
the decision process of planning DP lengths, and take 
specific cow characteristics, such as milk production 
level, persistency, age, and SCC, into account. Further-
more, in practice, shortening or omitting the DP can 
be accompanied by other cow management and diet 
adjustments, which have not been studied in planned 
animal experiments on research herds until now. It may 
therefore be hypothesized that cows on commercial 
herds which apply a no-DP strategy and accompany 
this with management adjustments will have a less dra-
matic reduction in milk production.

The aim of this study is to evaluate production (kg of 
milk, fat, and protein) and SCC following different DP 
lengths under commercial circumstances. This study 
used data from commercial Dutch dairy herds who 
either started to apply the no-DP strategy for all cows 
(5 herds) or applied an individual cow approach, and 
thus have different preplanned DP lengths within one 
herd (6 herds).

MATERIALS AND METHODS

Herds

In 2010 an advertisement was placed in a Dutch 
farmers magazine seeking farmers to join a study group 
concerning the practical application of a no- or shorter-
DP strategy. At the first meeting 32 farmers were pres-
ent, ranging from farmers who are interested in apply-
ing a shorter- or no-DP strategy to farmers who have 
applied this strategy for years. Two months after the 

meeting, farmers who actually apply no- or shorter-DP 
strategy were contacted. Only the farmers applying no 
DP quite recently (n = 5) and the herds applying an 
individual cow approach with different preplanned DP 
lengths were selected (n = 6) for data collection. Five 
herds (herds A–E) started between October 2010 and 
April 2011 voluntarily with an omission of the DP for 
all cows in their herd (no-DP strategy; Table 1). Six 
herds (herds F–K) voluntarily applied an individual 
cow approach and set different preplanned DP lengths 
ranging from 0 to 77 d within one herd. Decisions on 
the length of the DP on herds F through K were dif-
ferent between herds. On herd F, the intention was to 
give all cows a DP of 4 wk, but adjustments to this 
were made based on the milk production level of the 
cow approximately 2 mo before the expected calving 
date. On herds G, H, and K, only cows with high-milk 
production and low SCC approximately 2 mo before 
the expected calving date received a DP length less 
than 20 d; all other cows received DP lengths of at least 
4 wk. On herds I and J, the level of milk production 
approximately 2 mo before the expected calving date 
was the criteria for the choice of the DP length. Herd 
size ranged from 46 to 160 cows; all cows were of mixed 
breed (herd A) or of the Holstein-Friesian breed (herds 
B-K). Cows were housed on a bedded pack (herd A) 
or in freestall barns with cubicles (herds B–K). Herds 
A and D were milking with an automatic milking sys-
tem, the other herds were milking twice a day with 
a conventional milking system (except herd E, which 
milked 3 times a day). Herd C was fed a TMR, whereas 
the other herds fed a partial mixed ration and had an 
individual cow-accessed concentrate feeding system. 
The rations differed considerably between the herds, 
with varying amounts and ingredients. The amount of 
concentrates varied between a maximum of 5.5 (herd 
B) and 13 (herd A) kg per day. Individual cow milk 
yield and composition (fat, protein and SCC) was mea-
sured within a 4-, 5-, or 6-week interval. Data on milk 
recording and calving dates were obtained from the 
Dutch national milk recording system (CRV, Arnhem, 
the Netherlands). Dates of drying-off (or lack thereof) 
were provided by the farmers.

Herds Eliminating DP for all Cows

Data Editing. From the 5 herds (A–E) that started 
the no-DP strategy, data from 443 lactations (parity 
≥2) were available after the starting date until April 
1, 2012. As only one lactation after a no-DP-strategy 
was analyzed, the second lactation of a cow after start-
ing the no-DP strategy was excluded (n = 44). Herd 
D stopped applying the no-DP strategy in November 
2011, and therefore lactations started after Novem-
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ber 1, 2011 were excluded (n = 20). Herds with an 
automatic milking system (herds A and D) dried-off 
some cows because their milk yield was too low, which 
resulted in failed milkings. If the DP of these cows was 
longer than 10 d, cows were excluded from the data set 
(n = 37). The final number of cows with a no-DP strat-
egy was 342. From these cows only test-day records 
until d 305 in lactation were selected (n = 2,077 test 
days). All farmers indicated that in the year preceding 
the start of applying a no-DP-strategy all cows had 
a traditional DP of at least 45 d. Therefore, all cows 
(parity ≥2) calved during the year before the start of 
a no-DP strategy were defined as within-herd control 
lactations. The final number of cows in the data set 
with a conventional DP length was 323. From these 
cows only test-day records until d 305 in lactation were 
selected (n = 1,717 test-days). Cows with no DP had 
a much longer lactation; nevertheless, a cut-off of 305 
d was used to compare the production of cows with no 
DP to those with a conventional DP length.

Statistical Analyses. Statistical analyses were car-
ried out to compare lactation curves (for milk, fat, and 
protein; all in kg/d) of the cows with no-DP strategy 
and control cows using SAS (PROC MIXED) version 
9.2 (SAS Institute Inc., Cary, NC). The shape of the 
lactation curve was modeled using the Wilmink model 
and included DIM and the exponential DIM−0.05 (Wilm-
ink, 1987). Model 1 also included parity (2 or ≥3), DP 
category (no-DP and conventional DP), herd (A–E), 
and calving season (January–March, April–June, July–
September, and October–December) as fixed effects. 
An autoregressive covariance structure accounting for 
repeated test-day yields (coded 1 to 10) within a lac-
tation of a cow was incorporated. All variables were 
analyzed using a backward stepwise procedure. Only 
variables at P ≤ 0.05 in the Wald test were retained 

in the model. Herd and calving season were forced into 
the model. The initial model was
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  (model 1)

where y is the yield of cow i in DP category j on test 
day k; β1,m is the effect of mth parity; β2 is the effect of 
DIM; β3 is the effect of Wilmink’s correction; β4,n is the 
effect of the nth calving season; β5,o is the effect of the 
oth herd; and β6,p is the effect of the pth DP category 
(no DP or conventional). The term ρεijk is a complex 
error term consisting of 2 components, ρ is the within-
cow correlation (assuming auto-correlation) and εijk is 
the random error term. Biological plausible interaction 
terms were also included (not shown in model 1). Es-
timated intercepts and regression coefficients for DIM 
and DIM−0.05 obtained for the Wilmink function were 
used for fitting the lactation curve for the 2 groups of 
cows (no DP and conventional). Least squares means 
were calculated to compare the yield of the 2 groups of 
cows.

The SCC was log-transformed (lnSCC) and analyzed 
with model 2 using SAS (PROC MIXED). The lnSCC 
was the dependent variable, and parity (2 or ≥3), stage 
of lactation (10 stages of each 30 d), the DP category 
(no DP or conventional), herd (A–E), test-day milk 
yield, and calving season (January–March, April–June, 
July–September, and October–December) were the 
independent variables. An autoregressive covariance 
structure accounting for repeated test-day yields within 
a lactation of a cow was incorporated. All variables were 
analyzed using a backward stepwise procedure. Only 
variables at P ≤ 0.05 in the Wald test were retained 

Table 1. Overview of the herds and their applied dry period (DP) length 

Herd
Herd 

size (no.)

Average 305-d production

DP length  
(d) Starting date

No. of cows (no. of test-days) per DP length

Milk  
(kg)

Fat  
(%)

Protein  
(%) No DP1

Short  
(21–35 d)

Conventional  
(>35)

A 160 8,035 4.53 3.552 0 October 2010 116 (690)  110 (403)
B 125 7,708 4.43 3.612 0 April 2011 87 (437)  84 (383)
C 82 7,658 4.79 3.702 0 January 2011 58 (317)  53 (294)
D 89 9,788 4.47 3.552 0 March 2011 41 (344)  39 (342)
E 54 7,831 4.01 3.272 0 January 2011 40 (289)  37 (295)
F 77 7,924 4.02 3.413 0–74 June 2010 14 (105) 42 (345) 17 (154)
G 85 9,312 4.69 3.803 0–77 March 2010 15 (81) 27 (146) 19 (102)
H 68 8,711 4.73 3.763 0–68 January 2011 7 (56) 15 (89) 22 (136)
I 62 10,861 4.30 3.533 22–71 March 2010  20 (195) 39 (392)
J 46 9,828 4.49 3.633 0–63 November 2010 2 (11) 9 (67) 26 (191)
K 107 7,024 5.20 3.613 0–71 September 2011 43 (229) 14 (83) 20 (100)
1For herds A to E the no DP implies a DP between 0 and 10 d, for herds F to K the no DP implies a DP between 0 and 20 d.
2Average from the last test-day before the herd started with omission of the DP.
3Average from the test-day in April 2012.
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in the model. Herd and calving season were forced into 
the model. The initial model was

yijk = β0 + β1,mparity + β2,nstageijk + β3,oseason  

+ β4,pherd + β5milkyield + β6,qDP + ρεijk, (model 2)

where y is the lnSCC of cow i in DP category j on 
test day k; β1,m is the effect of mth parity; β2,n is the 
effect of nth stage of lactation; β3,o is the effect of the 
oth calving season; β4,p is the effect of the pth herd; β5 
is the effect of the test-day milk yield; and β6,q is the 
effect of the qth DP category (no DP or conventional). 
The term ρεijk is a complex error term consisting of 
2 components, ρ is the within cow correlation (as-
suming auto-correlation) and εijk is the random error 
term. Biological plausible interaction terms were also 
included (not shown in model 2). Least squares means 
were calculated to compare the lnSCC of the 2 groups 
of cows. Goodness of fit of both models was assessed 
by judging the residuals. The residuals were plotted 
against the fitted values and judged for peculiarities 
(Dohoo et al., 2003).

Herds with Preplanned DP Length

Data Editing. The 6 herds (F–K) that applied an 
individual cow approach with different preplanned DP 
lengths were followed during different periods. In to-
tal, 435 lactations (parity ≥2) were recorded from the 
starting date until April 1, 2012. Cows were followed 
for 1 lactation, and therefore the second lactation after 
the starting date of a cow was excluded (n = 73). Cows 
with DP longer than 80 d (n = 11) were excluded. The 
final number of cows with preplanned DP lengths was 
351. From these cows only test-days until d 305 in lacta-
tion were selected (n = 2,482 test-days). Cows with no 
DP would have a much longer lactation; nevertheless, 
a cut off of 305 d was used to compare the production 
of cows with no DP to those with cows with a normal 
DP length. Results of analyses showed that production 
of cows with DP lengths of 0, 1 to 10, and 11 to 20 d 
dry did not differ from each other. Therefore, the DP 
lengths were classified into 0 to 20 d dry, 21 to 35 d dry, 
and >35 d dry. Test-day information from the previous 
lactation was available for all calved cows. This infor-
mation was used to determine cow characteristics from 
the previous lactation. Defined cow characteristics were 
parity, DIM, 305-d milk production, lactation produc-
tion, average lnSCC of the lactation, lnSCC at the test 
day closest to 56 d before calving, daily milk yield at 
the test day closest to 56 d before calving, fat percent-
age at the test day closest to 56 d before calving, and 

protein percentage at the test day closest to 56 d before 
calving. Data preparation was performed using SAS 
version 9.2 (SAS Institute Inc.).

Statistical Analyses. Statistical analyses were car-
ried out to compare lactation curves (for milk, fat, and 
protein; all in kg/d) of the cows with different pre-
planned DP lengths. The same model and procedure 
was used as for comparing cows with and without a 
DP (model 1), except that extra covariates on charac-
teristics of the previous lactation were included (par-
ity, DIM, 305-d milk production, lactation production, 
daily milk yield at the test day closest to 56 d before 
calving, fat percentage at the test day closest to 56 d 
before calving, and protein percentage at the test day 
closest to 56 d before calving). The initial model was
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  (model 3)

where y is the yield of cow i in DP category j on test 
day k; β1,m is the effect of mth parity; β2 is the effect of 
DIM; β3 is the effect of Wilmink’s correction; β4,n is the 
effect of the nth calving season; β5,o is the effect of the 
oth herd; β6,p is the effect of the pth DP category (0–20, 
21–35, and >35 d dry); β7,q is the effect of the qth par-
ity of the previous lactation; β8 is the effect of DIM in 
the previous lactation; β9 is the effect of the 305-d milk 
production of the previous lactation; β10 is the effect 
of the total milk production in the previous lactation; 
β11 is the effect of the daily milk yield at the test day 
closest to 56 before calving; β12 is the effect of the fat 
percentage at the test day closest to 56 d before calving; 
and β13 is the effect of the protein percentage at the test 
day closest to 56 d before calving. The term ρεijk is a 
complex error term consisting of 2 components, ρ is the 
within cow correlation (assuming auto-correlation) and 
εijk is the random error term. Biological plausible inter-
action terms were also included (not shown in model 
3). Estimated intercepts and regression coefficients for 
DIM and DIM−0.05 obtained by the Wilmink function 
were used to fit the lactation curve for the 3 groups 
of cows (0–20, 21–35, and >35 d dry). Least squares 
means were calculated to compare the yield of the 3 
groups of cows.

To compare the SCC of the cows with different pre-
planned DP lengths, the same model and procedure 
was used as for comparing cows with and without a 
DP, except the extra covariates on characteristics of the 
previous lactation were included. The initial model was
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yijk = β0 + β1,mparity + β2,nstageijk + β3,oseason  

+ β4,pherd + β5,qDPCAT + β6milkyield β7,rparity_prev 

 + β8DIM_prev + β9milk305_prev + β10milklact_prev  

+ β11lnSCC + β12lnSCC56 + β13milk56 + β14fat56  

+ β15protein56 + ρεijk, (model 4)

where y is the lnSCC of cow i in DP category j on test 
day k; β1,m is the effect of mth parity; β2,n is the effect of 
nth stage of lactation; β3,o is the effect of the oth calving 
season; β4,p is the effect of the pth herd; β5,q is the effect 
of the qth DP category (0–20, 21–35, and > 35 d dry); 
β6 is the effect of test-day milk yield; β7,r is the effect of 
the rth parity of the previous lactation; β8 is the effect 
of DIM in the previous lactation; β9 is the effect of the 
305-d milk production of the previous lactation; β10 is 
the effect of the total milk production in the previous 
lactation; β11 is the effect of the average lnSCC of the 
previous lactation; β12 is the effect of the lnSCC at the 
test day closest to 56 d before calving; β13 is the effect 
of the milk yield at the test day closest to 56 d before 
calving; β14 is the effect of the fat percentage at the 
test day closest to 56 d before calving; and β15 is the 
effect of the protein percentage at the test day closest 
to 56 d before calving. The term ρεijk is a complex 
error term consisting of 2 components, ρ is the within 
cow correlation (assuming auto-correlation) and εijk is 
the random error term. Biological plausible interaction 
terms were also included (not shown in model 4). Least 
squares means were calculated to compare the lnSCC 
of the 3 groups of cows. Goodness of fit for both models 
was assessed by judging the residuals. The residuals 
were plotted against the fitted values and judged for 
peculiarities (Dohoo et al., 2003).

RESULTS

Herds Eliminating DP for all Cows

In Table 2 the average test-day yield (milk, fat, and 
protein) before and after calving for cows with no DP 
or a conventional DP length is presented for the 5 herds 
that started the no-DP strategy for all cows. Average 
milk yield in the last 56 d before the start of the second 
lactation varied between 12.9 (herd D) and 14.5 kg/d 
(herd B), and the average test-day milk yield in the 
last 56 d before the start of older lactations (≥3) varied 
between 11.3 (herds C and E) and 14.3 kg/d (herd A). 
Milk fat percentage in the last 56 d before the start of 
the second lactation varied between 4.52 (herd E) and 
5.64 (herd C), whereas milk protein percentage varied 
between 3.63 (herd E) and 4.57% (herd B). In the 305 
d after calving, cows with no DP had a lower milk yield 

than cows with a conventional DP length, although this 
difference was small for older cows in herd C (0.1 kg/d). 
For all herds, milk protein percentage postcalving was 
higher for cows with no DP compared with cows with a 
conventional DP length. For almost all herds, milk fat 
percentage was higher for cows with no DP compared 
with cows with a conventional DP length (except cows 
of parity >2 in herds A and B).

In Table 3 the coefficient estimates of the final model 
for estimating milk, fat, and protein production dur-
ing 1 till 305 DIM, subsequent to no or a conventional 
DP length, are presented. Cows with no DP produced 
9.7 kg/d less milk, 246 g/d less fat, and 190 g/d less 
protein from 1 to 305 DIM compared with cows with 
a conventional DP length, as illustrated by Figure 1. 
Total 305-d milk production of young cows (parity 2) 
with no DP was 7,939 kg, whereas young cows with a 
conventional DP length had a 305-d milk production 
of 9,740 kg. Total 305-d milk production of older cows 
(parity >2) with no DP was 8,249 kg, whereas older 
cows with a conventional DP length had a 305-d milk 
production of 10,012 kg. The peak production for young 
cows with no DP was 30.7 kg/d (at d 54), whereas for 
young cows with a conventional DP length the peak 
production was 39.3 kg/d (at d 59). The peak produc-
tion for older cows with no DP was 34.4 kg/d (at d 50), 
whereas older cows with a conventional DP length the 
peak production was 41.5 kg/d (at d 56). Young cows 
with no DP have a flatter lactation curve than older 
cows with no DP, which can also be seen from the inter-
action term DP length with parity (Table 3). In Figure 
2 the daily milk yield per herd for cows with no DP and 
cows with a conventional DP length is presented. For 
all 5 herds milk production with no DP was lower (P 
< 0.01) compared with conventional DP, ranging from 
3.2 (herd B) to 9.1 kg/d (herd E) less milk per cow. 
Both fat and protein production were greater with a 
conventional DP length compared with no DP (Figure 
3). Estimated total fat and protein production in 305 d 
for cows with no DP was 382 and 318 kg, respectively, 
whereas cows with a conventional DP length produced 
464 kg of fat and 351 kg of protein.

Parity, stage of lactation, season, herd, and test-day 
milk yield were included in the final model to explain 
SCC subsequent to no or conventional DP length 
(Table 4). The variable DP length was not significant 
in this final model, implying that SCC was not different 
among cows with no DP and conventional DP length.

Herds with Preplanned DP Length

Table 5 shows that heifers (herds G, H, and K), cows 
with a relatively high daily milk yield 56 d before ex-
pected calving date (herds F, G, H, J, and K), and cows 
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with a low SCC (herds G, H, and K) were assigned to 
a shorter DP length (0–20 or 21–35 d dry). Older cows 
(parity >2; herds H and K), cows with a low daily milk 
yield 56 d before the expected calving date (all herds), 
and cows with a high SCC 56 d before expected calving 
date (herds G, I, and K) received a preplanned DP of 
at least 35 d.

In Table 6 the coefficient estimates of the final model 
for estimating milk, fat, and protein production subse-
quent to different preplanned DP length are presented. 
Cows with a DP length ranging from 0 to 20 d produced 
8.20 kg/d less milk, 263.26 g/d less fat, and 217.82 g/d 
less protein compared with cows with a DP length of 
more than 35 d, as illustrated by Figure 4. Total 305-d 
milk production of cows with a DP ranging from 0 to 
20 d was 5,682 kg, whereas cows with a DP length 
ranging from 21 to 35 d had a 305-d milk production 
of 7,587 kg. Total 305-d milk production of cows with 
a DP length longer than 35 d was 8,436 kg. The peak 
production for cows with a DP length ranging from 0 
to 20 d was 27.1 kg/d (at d 35), whereas for cows with 
a DP length ranging from 21 to 35 d the peak produc-
tion was 34.2 kg/d (at d 43). The peak production for 
cows with a DP length of at least 35 d was 37.8 kg/d 
(at d 47). On all herds, milk production postpartum 
was lower for cows with a DP length ranging from 0 to 
20 d compared with the milk production of cows with 
a longer DP length (P < 0.01; Figure 5). For herd K, 
milk yield for cows with a DP length ranging from 0 to 

20 d was 5.7 kg/d lower than for cows with a DP length 
of at least 35 d. For herds H and J, milk yield for cows 
with a DP length ranging from 0 to 20 d was 11.6 and 
13 kg/d lower compared with cows with a DP length of 
at least 35 d. On all herds, milk production postpartum 
for cows with a DP length ranging from 21 to 35 d was 
lower than milk production of cows with a DP length 
longer than 35 d, but only in herd I was the difference 
significant (P < 0.01). Both fat and protein production 
were highest for cows with a DP length >35 d (Figure 
6). Estimated total fat and protein production over 305 
d for cows with a DP length of 0 to 20 d were 287 and 
221 kg, respectively, whereas cows with a DP length 
of at least 35 d produced 416 kg of fat and 347 kg of 
protein.

Parity, stage of lactation, season, herd, test-day milk 
yield, average SCC of the previous lactation, SCC at 
the test day closest to 56 d before calving, and the 
interaction parity with stage of lactation were included 
in the final model to explain SCC subsequent to differ-
ent preplanned DP lengths (Table 4). The variable DP 
length was not significant in this final model, implying 
that SCC was not different among cows with different 
preplanned DP lengths.

DISCUSSION

In this study, postpartum milk yield subsequent to 
no DP was estimated based on data of 5 commercial 

Table 2. Average production per day before and after calving for cows with no dry period (DP) or cows with a conventional (conv) DP length 

Herd
DP length  
(d) Parity

Before calving1 After calving2

Test days  
(no.) DIM

Milk  
production  

(kg)
Fat  
(%)

Protein  
(%)

Test days  
(no.) DIM

Milk  
production  

(kg)
Fat  
(%)

Protein  
(%)

A 0 2 61 336 14.1 4.77 3.88  314 159 20.0 4.70 3.86
Conv 2 — — — — —  141 180 26.9 4.64 3.53
0 ≥3 80 343 14.3 5.00 3.97  376 158 22.3 4.62 3.79
Conv ≥3 — — — — —  262 175 27.3 4.70 3.60

B 0 2 56 347 14.5 5.01 4.57  158 149 23.3 4.74 3.97
Conv 2 — — — —  153 157 26.7 4.46 3.64
0 ≥3 67 363 11.5 5.06 4.63  279 140 26.8 4.48 3.60
Conv ≥3 — — — —  230 146 28.5 4.50 3.57

C 0 2 41 350 13.6 5.64 4.50  159 150 20.4 5.15 3.97
Conv 2 — — — —  134 170 24.4 4.81 3.74
0 ≥3 37 373 11.3 5.85 4.99  158 147 24.9 4.95 3.78
Conv ≥3 — — — — —  160 166 25.0 4.90 3.72

D 0 2 22 401 12.9 5.09 4.35  81 140 27.1 4.73 4.00
Conv 2 — — — — —  121 152 31.8 4.63 3.60
0 ≥3 67 348 12.6 5.23 4.72  263 148 29.4 4.70 3.88
Conv ≥3 — — — — —  221 149 33.3 4.69 3.67

E 0 2 26 335 13.4 4.52 3.63  98 141 18.1 4.55 3.88
Conv 2 — — — — —  71 172 28.1 3.94 3.33
0 ≥3 44 354 11.3 4.59 4.45  191 152 23.4 4.23 3.54
Conv ≥3 — — — — —  224 158 26.9 4.16 3.30

1Information based on test days in the last 56 d before calving, which is only applicable for the cows with no DP.
2Information based on test days until 305 DIM.
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Dutch dairy herds (A–E). Applying no DP for all cows 
in the herd resulted in a reduction in milk production 
compared with within-herd control lactations (1–305 
DIM) between 3.2 and 9.1 kg/d (Figure 2), which was 
a reduction of 12 and 32%, respectively. These results 
are comparable with findings from studies based on 
planned animal experiments where cows were randomly 
assigned to no DP or a conventional DP length. Both 
Andersen et al. (2005) and de Feu et al. (2009) re-

ported a reduction in milk production of 22 and 16%, 
respectively. These studies measured however the ef-
fects during a restricted period postcalving (5 and 12 
wk postpartum, respectively). Mantovani et al. (2010) 
reported a reduction in milk production of 24% during 
1 to 305 d postpartum subsequent to no DP, with a 
limited data set of 17 cows. The commercial herds A 
through E made management adjustments, especially 
ration adjustments, to try to keep the milk production 

Table 3. Coefficient estimates (β) of the mixed model for test-day milk yield (kg/d), fat (g/d), and protein (g/d) in the lactation (1–305 DIM) 
subsequent to no dry period (DP) or a conventional DP length 

Variable

Milk production Fat production Protein production

β SE P-value β SE P-value β SE P-value

Intercept 42.54 1.082  1,618.66 39.953  1,243.94 31.841  
Parity   <0.0001   <0.0001   <0.0001
 2 −3.18 0.778  −188.72 33.419  −91.86 24.625  
 ≥3 Ref.1 —  Ref. — Ref. —  
 DIM −0.09 0.004 <0.0001 −3.04 0.089 <0.0001 −2.10 0.108 <0.0001
 Exp(−0.05DIM) −19.96 1.352 <0.0001 −332.08 65.918 <0.0001 −274.22 40.039 <0.0001
Season   0.1090   0.5315   0.3234
 January–March −0.21 0.845  16.30 25.194  −18.04 27.009  
 April–June 1.74 0.834  −18.42 25.103  34.78 26.645  
 July–September 0.21 0.724  −15.15 21.388  8.57 23.140  
 October–December Ref. —  Ref. — Ref. —  
Herd   <0.0001   <0.0001   <0.0001
 A 0.79 0.967  154.42 39.055  102.49 29.264  
 B −1.12 1.039  44.88 41.733  35.07 31.317  
 C −2.26 1.085  90.40 43.674  20.95 32.758  
 D 4.08 1.143  383.96 45.452  237.91 34.209  
 E Ref. —  Ref. — Ref. —  
DP length   <0.0001   <0.0001   <0.0001
 0 d −9.74 1.250  −246.07 45.764  −189.72 34.138  
 Conventional Ref. —  Ref. — Ref. —  
Interaction 1   <0.0001       
 DIM × DP 0 d 0.01 0.003        
 DIM × DP conventional Ref. —        
Interaction 2   <0.0001   0.0065    
 Exp(−0.05DIM) × DP 0 d 4.65 1.067  −128.31 47.109     
 Exp(−0.05DIM) × DP conventional Ref. —  Ref. —     
Interaction 3   0.0011      0.0290
 DIM × January–March 0.01 0.004     0.18 0.143  
 DIM × April–June −0.01 0.004     −0.23 0.131  
 DIM × July–September −0.01 0.004     −0.09 0.122  
 DIM × October–December Ref. —     Ref. —  
Interaction 4   <0.0001   <0.0001   <0.0001
 DIM × parity 2 0.02 0.003  0.97 0.130  0.50 0.094  
 DIM × parity ≥3 Ref. —  Ref. — Ref. —  
Interaction 5   <0.0001   <0.0001   <0.0001
 Exp(−0.05DIM) × Herd A 1.04 1.374  59.88 68.812  −58.76 48.670  
 Exp(−0.05DIM) × Herd B 2.49 1.388  248.66 69.219  19.38 49.077  
 Exp(−0.05DIM) × Herd C 6.04 1.658  348.84 82.883  49.82 58.676  
 Exp(−0.05DIM) × Herd D −4.72 1.497  −266.91 74.187  −144.90 52.624  
 Exp(−0.05DIM) × Herd E Ref. —  Ref. — Ref. —  
Interaction 6   <0.0001   <0.0001   <0.0001
 DP 0 d × Herd A 0.77 1.320  −46.12 53.289  −8.19 39.921  
 DP 0 d × Herd B 5.89 1.401  181.96 56.298  152.37 42.245  
 DP 0 d × Herd C 3.96 1.495  107.89 60.293  97.63 45.177  
 DP 0 d × Herd D 3.73 1.548  28.24 61.593  99.53 46.341  
 DP 0 d × Herd E Ref. —  Ref. — Ref. —  
Interaction 7   <0.0001   <0.0001   <0.0001
 DP 0 d × Parity 2 −2.65 0.851  −57.47 34.608  −48.94 25.881  
 DP 0 d × Parity ≥3 Ref. —  Ref. — Ref. —  
1Reference group.
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losses as low as possible. The reduction in milk produc-
tion postpartum (between 12 and 32%) was comparable 
with results from planned animal experiments, how-
ever. The range in milk production reduction is quite 
large among the 5 herds, though, and indicates, for 
instance, cows of herd B are better able to adjust to 
the no-DP strategy than cows of herd E. The herds dif-
fer substantially in their herd characteristics (e.g., size, 
milking system, breed, persistency of milk production), 
and therefore it is very hard to determine the specific 
management factors that determine the successfulness 
of applying the no-DP strategy. A large between-herd 
variation of effect on milk production was also reported 
by a Canadian study (Santschi et al., 2011a), comparing 
13 commercial herds applying short and conventional 
DP length. It was mentioned that a shorter DP might 
not be appropriate in all management schemes.

In our study, milk production after no DP was esti-
mated without taking precalving milk production into 
account. Therefore, the lactation curves in Figure 1 may 
not represent the full milk production effect. For herds 
applying no DP for all cows, the descriptive statistics 
about the last 56 d of the previous lactation (Table 2) 
can be used to get an impression about the additional 
milk yield. For instance, for second parity cows in herd 
A, the additional milk yield will be on average 790 kg 
(14.1 kg × 56 d), and for parity >2 cows in herd C the 
additional milk yield will be on average 633 kg (11.3 kg 
× 56 d). These amounts are comparable with estimates 
for extra milk yield prepartum, as reported previously 
(Rastani et al., 2005; Mantovani et al., 2010). Adding 
the additional milk yield precalving to the 305-d milk 
production after calving resulted in a total milk pro-
duction approximately 1,000 kg lower than that of cows 
with a conventional DP length. For cows with no DP, 
milk fat and protein percentages are higher both before 
and after calving. Because of the lower milk yield, the 
total kilograms of fat and protein produced was lower 
compared with a conventional DP length, which is in 
line with earlier studies (Rémond et al., 1997; Santschi 
et al., 2011a).

In this regard, all 5 herds that adopted the no-DP 
strategy observed a reduction in milk yield postcalving, 
which could not be compensated by extra milk precalv-
ing. It can therefore be questioned what drives the farm-
ers to voluntarily implement (and continue) the no-DP 
strategy. The farmers of herds A through E mentioned 
that the decreased work load due to healthier cows and 
an easier cow management motivated them to apply a 
no-DP strategy. For instance, having only one ration, 
no drying-off procedure, and no group transitions de-
creased the work load on the herds. Some farmers also 

Figure 1. Estimated lactation curve (kg of milk/d) subsequent to 
no dry period or a conventional dry period length for cows of different 
parities. The curve shows the milk production of a group of cows in a 
single herd, in the shown parity, in a single season across DIM.

Figure 2. Estimated average daily milk yield per herd for cows 
with no dry period or a conventional dry period length. Values repre-
sent model predictions (LSM ± SE).

Figure 3. Estimated lactation curve (milk fat and protein; both in 
g/d) subsequent to no dry period or a conventional dry period length. 
The curve shows the fat and protein production of a group of cows in 
a single herd, in a single parity, in a single season across DIM.
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mention that they experience improved health and fer-
tility of the cows. Furthermore, 4 of the 5 farm owners 
mentioned that omission of the DP was accompanied by 
an omission of the use of preventive antibiotics at the 

start of the DP (farm E did not use preventive antibiot-
ics before). Reduction in use of preventive antibiotics 
is not only a relevant issue in relation to a reduction in 
veterinary costs, but also in relation to the development 

Table 4. Coefficient estimates (β) of the mixed model for lnSCC in the lactation (1–305 DIM) subsequent to no dry period (DP) or a 
conventional DP length, and subsequent to different preplanned DP lengths (0–20 d dry, 21–35 d dry, and >35 d dry) 

Variable

lnSCC (no versus conventional DP length) lnSCC (different preplanned DP lengths)

β SE P-value β SE P-value

Intercept 5.99 0.140   3.71 0.316  
Parity   <0.0001    0.0005
 2 −0.51 0.070   −0.29 0.187  
 ≥3 Ref.1 —   Ref. —  
Stage of lactation   0.0001    0.5031
 0–30 0.02 0.087   −0.18 0.168  
 31–60 −0.23 0.092   −0.11 0.171  
 61–90 −0.24 0.087   −0.12 0.166  
 91–120 −0.22 0.082   −0.15 0.163  
 121–150 −0.19 0.079   −0.04 0.160  
 151–180 −0.21 0.074   −0.06 0.153  
 181–210 −0.12 0.070   0.07 0.149  
 211–240 −0.11 0.064   −0.01 0.143  
 241–270 −0.12 0.056   −0.04 0.115  
 271–305 Ref. — Ref. —  
Season   <0.0001    0.2461
 January–March 0.28 0.102   0.15 0.101  
 April–June 0.46 0.101   0.18 0.126  
 July–September 0.29 0.087   −0.01 0.116  
 October–December Ref. —   Ref. —  
Herd   <0.0001  NA2  
 A −0.29 0.109      
 B −0.05 0.115      
 C −0.41 0.123      
 D 0.04 0.127      
 E Ref. —      
Herd NA     0.0011
 F     0.38 0.137  
 G     0.68 0.176  
 H     0.09 0.155  
 I     0.25 0.159  
 J     0.40 0.189  
 K     Ref. —
Test-day yield −0.04 0.003 <0.0001  −0.05 0.004 <0.0001
DP length   0.2231  NA   
 0 d 0.08 0.070      
 Conventional Ref. —      
DP length NA      0.2948
 0–20 d     0.15 0.12  
 21–35 d     −0.03 0.09  
 >35 d     Ref.   
Average SCC previous lactation    0.21 0.084 0.0148
 SCC56     0.20 0.073 0.0073
Interaction 1       0.0171
 Parity 2 × 0–30 DIM     0.31 0.221  
 Parity 2 × 31–60 DIM     −0.11 0.219  
 Parity 2 × 61–90 DIM     −0.04 0.218  
 Parity 2 × 91–120 DIM     0.03 0.220  
 Parity 2 × 121–150 DIM     −0.20 0.220  
 Parity 2 × 151–180 DIM     −0.04 0.216  
 Parity 2 × 181–210 DIM     −0.14 0.214  
 Parity 2 × 211–240 DIM     −0.11 0.206  
 Parity 2 × 241–270 DIM     0.04 0.169  
 Parity 2 × 271–305 DIM     Ref. —  
1Reference group.
2Not applicable.
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of bacterial strains which are resistant to antibiotics, 
which is currently a hot topic in the Dutch dairy sec-
tor (van Werven and van Geijlswijk, 2012). Despite this 
reduction in labor and preventive antibiotic use, 2 herds 
(herd A in May 2012 and herd D in November 2011) 
stopped applying the no-DP strategy because of the 
low milk production in the subsequent lactation. Herds 
B, C, and E also experienced a lower milk production, 
but these herds are satisfied with applying the no-DP 
management and will continue with this strategy. For 
these farms it seems obvious that other factors, besides 
milk production, contribute to their decision to continue 
a no-DP strategy. Effects on labor, cow health, and 
antibiotic use can be hypothesized to have a role, but 
are not quantified in this study because of incomplete 
record keeping. Herds F through K all applied an indi-
vidual cow approach with preplanned DP lengths, but 
for different reasons, such as not willing to dry-off high-
producing cows or an expected reduction in health dis-
orders after calving. More than others, high-producing 
cows with a low SCC received a preplanned DP length 
ranging from 0 to 20 d. Different DP lengths within a 
herd were studied in retrospective studies (e.g., Pinedo 
et al., 2011). In these retrospective studies, however, it 
was not known if the short DP was intentional (Bach-
man and Schairer, 2003). Santschi et al. (2011a) also 
applied a preplanned DP length (35 or 60 d) on com-
mercial herds. They found that milk production was 
not different between DP lengths for older (parity >2) 
cows, but milk production was lower for young (parity 
2) cows with a DP length of 35 d. In our study, cows 
with a preplanned DP length ranging from 21 to 35 

d had a lower milk production than cows with a pre-
planned DP length of >35 d, but the difference was not 
significant on the herds F, G, H, J, and K. Results of 
the current study indicate that, despite selecting cows 
that seemed to be best suitable for a preplanned DP 
length ranging from 0 to 20 d (high milk yield in the 
days before expected calving date), the milk production 
postcalving is low on all herds compared with cows with 
longer DP lengths (21–35 and >35 d dry). The farmers, 
however, continue to apply the DP length ranging from 
0 to 20 d, probably for other reasons, such as improved 
health and fertility of the cows. The SCC was not dif-
ferent after calving from cows with longer DP lengths, 
however. For other health and fertility characteristics a 
lack of good record prevented proper evaluation. Cows 
with preplanned DP lengths had additional milk before 
calving, but to include this amount in a corrected milk 
loss estimation is more difficult, as DP length was vari-
able. A rough estimate can be obtained by using the 
descriptive statistics in Table 5. For instance, assuming 
that cows in herd F get a DP of 35 d instead of 56 d 
will result in an additional milk yield of maximum 347 
kg (16.5 kg × 21 d), whereas, in herd G, the additional 
milk yield for the same cows will be at most 422 kg (20.1 
× 21 d). Adding this amount to the 305-d milk produc-
tion postpartum of cows with a preplanned DP length 
ranging from 21 to 35 d (on average 7,587 kg) will result 
in a milk production that is slightly lower than of the 
cows with a DP length >35 d (on average 8,436 kg).

As milk yield increases, SCC decreases in quarters 
without infection (Schepers et al., 1997), which may 
be due to a dilution effect. Green et al. (2006) inves-

Table 5. Milk production and composition of the previous lactation of the cows receiving different preplanned dry period (DP) lengths (values 
represent means) 

Herd
DP length 

(d)
No. of  
cows

Information about previous lactation

Parity DIM
305-d milk  

production (kg)

Total milk  
production  

(kg)
Milk yield561  

(kg/d)
Fat561 
(%)

Protein561  
(%)

SCC561  
(×1,000  

cells/mL)

SCC  
(×1,000  

cells/mL)

F 0–20 14 2.4 333 7,519 7,956 20.5 4.47 3.68 627 318
F 21–35 42 1.9 371 7,624 8,626 16.5 4.48 3.69 137 132
F >35 17 2.6 362 8,186 9,075 12.1 4.74 3.93 314 338
G 0–20 15 1.5 370 9,559 11,062 28.0 4.84 3.95 100 122
G 21–35 27 2.5 333 9,750 10,329 20.1 5.41 4.33 200 134
G >35 19 2.2 338 8,733 9,341 16.3 5.16 4.18 319 167
H 0–20 7 1.5 353 7,802 8,648 21.1 5.37 4.08 22 29
H 21–35 15 1.9 334 8,068 8,581 20.3 5.33 4.26 148 104
H >35 22 2.8 341 8,738 9,454 17.1 5.44 4.23 115 77
I 21–35 20 1.7 370 10,004 11,530 23.1 4.54 3.83 75 65
I >35 39 2.3 372 10,419 11,948 19.7 5.00 4.07 133 94
J 0–20 2 2.6 348 10,772 11,671 30.0 4.14 3.53 61 31
J 21–35 9 1.6 352 10,116 11,156 20.3 5.29 3.94 45 45
J >35 26 2.2 379 9,611 11,245 16.8 5.14 4.17 93 70
K 0–20 43 1.8 348 6,894 7,531 18.4 5.52 3.86 65 63
K 21–35 14 2.3 305 6,376 6,397 15.7 5.69 3.86 198 117
K >35 20 3.2 307 7,055 7,056 15.1 5.70 3.95 261 250
1Information from the test-day closest to 56 d before expected calving date.
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tigated the association between SCC and milk yield 
more thoroughly and concluded that a dilution effect 
of milk yield on SCC exists. Based on that observation, 
and the fact that milk production is lower with shorter 
DP lengths, test-day milk yield was included in the 
models to take into account the dilution effect of milk 

yield on SCC. The final models on SCC did not include 
the DP length, and therefore it can be concluded that 
SCC postpartum was not different for cows with differ-
ent DP lengths when corrected for test-day milk yield. 
When not including test-day milk yield in the model, 
a slightly higher SCC (approximately 20,000 cells/ml) 

Table 6. Coefficient estimates (β) of the mixed model for test-day milk yield (kg/d), fat production (g/d), and protein production (g/d) in the 
lactation (1–305 DIM) subsequent to different preplanned dry period (DP) lengths (0–20 d dry, 21–35 d dry, and >35 d dry) 

Variable

Milk production Fat production Protein production

β SE P-value β SE P-value β SE P-value

Intercept 34.21 1.175  1,062.78 144.57  611.89 129.59  
Parity   <0.0001   <0.0001   <0.0001
 2 −5.45 0.752  −161.80 42.286  −127.64 23.881  
 ≥3 Ref.1 — Ref. — Ref. —  
DIM −0.09 0.003 <0.0001 −4.28 0.384 <0.0001 −2.21 0.104 <0.0001
Exp(−0.05DIM) −8.86 1.038 <0.0001 −409.25 73.198 <0.0001 −69.92 63.092 <0.0001
Season   0.0068   0.0162   0.0049
 January–March 0.35 0.702  −25.25 29.423  −5.66 21.794  
 April–June −0.81 0.910  −51.20 36.984  −48.47 27.517  
 July–September −2.65 0.827  −106.27 33.506  −82.12 25.025  
 October–December Ref. — Ref. — Ref. —  
Herd   <0.0001   <0.0001   <0.0001
 F 9.16 0.963  −87.23 66.876  241.28 33.548  
 G 14.47 1.242  68.23 82.242  444.57 42.081  
 H 12.58 1.096  183.31 73.923  425.30 36.868  
 I 17.79 1.130  17.26 72.670  511.49 38.493  
 J 15.45 1.311  164.70 87.002  497.49 42.680  
 K Ref. — Ref. — Ref. —  
DP length   <0.0001   <0.0001   <0.0001
 0–20 −8.20 0.898  −263.26 33.570  −217.82 28.870  
 21–35 −2.77 0.676  −67.40 26.378  −79.97 21.431  
 >35 Ref. — Ref. — Ref. —  
Protein562    120.95 30.982 <0.0001 144.83 32.189 <0.0001
Fat562       9.55 2.157 0.0126
Yield562       8.40 2.136 <0.0001
Milk lactation previous3    0.030 0.005 <0.0001    
Interaction 1         0.0204
 Exp(−0.05DIM) × DP 0–20 d       −35.02 65.152  
 Exp(−0.05DIM) × DP 21–35 d       91.09 49.055  
 Exp(−0.05DIM) × DP >35 d       Ref. —  
Interaction 2   <0.0001   <0.0001   <0.0001
 DIM × parity 2 0.02 0.004  0.79 0.235  0.52 0.139  
 DIM × parity ≥3 Ref. — Ref. — Ref. —  
Interaction 3   <0.0001   <0.0001   <0.0001
 Exp(−0.05DIM) × Herd F −9.12 1.664  244.81 107.611  −305.54 67.814  
 Exp(−0.05DIM) × Herd G 0.49 2.954  941.18 185.864  99.51 109.81  
 Exp(−0.05DIM) × Herd H −7.24 1.842  381.95 119.582  −189.06 74.108  
 Exp(−0.05DIM) × Herd I −15.57 1.558  87.20 100.793  −319.25 70.659  
 Exp(−0.05DIM) × Herd J −7.94 1.826  302.26 120.510  −113.11 78.330  
 Exp(−0.05DIM) × Herd K Ref. — Ref. — Ref. —  
Interaction 4      0.0048    
 DIM × Herd F    1.08 0.447     
 DIM × Herd G    1.91 0.488     
 DIM × Herd H    1.24 0.506     
 DIM × Herd I    1.45 0.444     
 DIM × Herd J    1.41 0.564     
 DIM × Herd K    Ref. —     
Interaction 5      0.0236    
 Exp(−0.05DIM) × Parity 2    −160.27 70.716     
 Exp(−0.05DIM) × Parity ≥3    Ref. —     
1Reference group.
2Information from the test-day closest to 56 d before calving.
3Total milk production in the previous lactation.
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was observed for cows with no DP compared with cows 
with a conventional DP length (results not shown). 
This indicates that a dilution effect of milk production 
on test-day SCC was also likely present in our study. 
Previous studies reported also no difference in SCC for 
cows with different DP lengths, but a possible dilution 
effect was not taken into account (Annen et al., 2004; 
Church et al., 2008; Watters et al., 2008). It would 
also be interesting to compare the difference in SCC 
from just before calving to the first SCC record after 
calving. Preliminary results of our study (results not 
shown) show that cows with a DP length of >35 d 
had a lower SCC after calving compared with the last 
test-day record from before calving. Cows with a DP 
length of 0 to 20 d have a higher SCC after calving 
compared with the last test-day records before calving. 
More information and a more thorough analysis will be 
needed to investigate the number of new infections or 
cure rates after different DP lengths.

An economic evaluation will give more insight in the 
consequences of applying no DP and cow-specific pre-
planned DP lengths. The application of the preplanned 
DP lengths of >21 d might be beneficial because of the 
relative small reduction in milk production. Previously, 
2 studies investigated the economic consequences of a 
shorter DP compared with a conventional DP length. 
Sørensen et al. (1993) simulated different preplanned 
DP lengths and concluded that a DP of 7 wk was pref-
erable under most circumstances. Based on data from 
13 commercial Canadian herds, Santschi et al. (2011b) 
concluded that an average herd would benefit from 
switching from a conventional length of approximately 
8 wk to a DP of 35 d. This result was mainly due to 
additional milk sold, decreased replacement rate, and a 
lower calving interval. To our knowledge, the economic 
consequence of the application of no DP has not been 
studied. For a complete economic evaluation of the ap-

plication of no or short DP, the effect on milk produc-
tion, health, fertility, longevity, and labor requirements 
will need to be taken into account. Results on milk 
production from our study, and also from other studies 
(Annen et al., 2004; Rastani et al., 2005; Watters et al., 
2008), can be used for such an evaluation. Preferably, 

Figure 4. Estimated lactation curve (kg of milk/d) subsequent 
to different preplanned dry period lengths. The curve shows the milk 
production of a group of cows in a single herd, in a single parity, in a 
single season across DIM.

Figure 5. Estimated daily milk yield per herd for cows with differ-
ent preplanned dry period lengths. Values represent model predictions 
(LSM ± SE).

Figure 6. Estimated lactation curve for milk fat (A) and pro-
tein (B; both in g/d) subsequent to different preplanned dry period 
lengths. The curves show the fat and protein production of a group of 
cows in a single herd, in a single parity, in a single season across DIM.
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the effect of applying no or short DP for consecutive 
lactations on milk production should be investigated. 
Previously, it was reported that omission of the DP 
over several consecutive lactations is difficult (Rémond 
et al., 1997). Several studies mentioned that no DP and 
a shorter DP resulted in better fertility performance 
(Gümen et al., 2005; Watters et al., 2009; Santschi et 
al., 2011c) and an improved metabolism (de Feu et al., 
2009; Schlamberger et al., 2010). These effects need to 
be taken into account as well in an economic evalu-
ation. The effect of no or a shorter DP on longevity 
or replacement rate needs to be studied across several 
years, and will be therefore be difficult to measure.

The drive for farmers to omit or shorten the DP dif-
fered between farms applying a no-DP strategy for the 
whole herd and farms which apply a preplanned DP 
strategy. Whereas farms choosing a no-DP strategy for 
the whole herd look for a management adjustment for 
their whole herd to ease cow management, farms ap-
plying a preplanned DP strategy choose an individual 
cow approach based on cow characteristics, such as 
persistency, milk yield, and SCC. This second approach 
resulted in a no-DP strategy for the young cows, which 
had a higher milk yield precalving and lower SCC. It 
can be questioned if the farmers reached what they were 
aiming for in the long term, as the young cows (parity 
2) are suggested to have a greater reduction in milk 
yield postcalving when the DP is omitted compared 
with older cows (Annen et al., 2004). This indicates 
possibilities for further optimization of the preplanned 
DP strategy. Moreover, to our knowledge little is known 
about management adjustments in relation to the no- 
or shortened-DP strategy. It can be hypothesized that 
milk yield losses could be reduced and health and fertil-
ity effects amplified by optimizing dairy cow rations in 
late and early lactation, using (preventive) antibiotics, 
and implementing insemination strategies for cows with 
a shortened or no DP.

CONCLUSIONS

The application of no DP for all cows in 5 commercial 
Dutch dairy herds resulted in a reduction in milk pro-
duction postpartum (1–305 DIM) between 3.2 and 9.1 
kg/d, which is a reduction of 12 and 32%, respectively. 
Large between-herd variation in milk production effects 
of a no-DP strategy indicated that some herds are bet-
ter able to adjust to the no-DP strategy than others. 
An individual cow approach with different preplanned 
DP lengths on 6 other commercial Dutch dairy herds 
resulted in lowest milk production for cows with a DP of 
0 to 20 d, compared with cows with a DP >35d. When 
correcting for the reduction in milk yield, no difference 
in SCC postpartum was found for cows with different 

DP lengths on any of the 11 herds. For a complete eco-
nomic evaluation of a no-DP or cow-specific preplanned 
DP length strategy more information is essential not 
only on hypothesized health and fertility benefits, but 
also on labor requirements and milk production effects 
during successive lactations.
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