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Effects of Dry Period Length on, Milk Production
and Composition, Blood Metabolites and Complete
Blood Count in Subsequent Lactation of Holstein
Dairy Cows
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Abstract—Twenty - nine Holstein cows were used to evaluate
the effects of different dry period (DP) lengths on milk yield and
composition, some blood metabolites, and complete blood count
(CBC). Cows were assigned to one of 2 treatments: 1) 60-d dry
period, 2) 35-d DP. Milk yield, from calving to 60 days, was not
different for cows on the treatments (p =0.130). Cows in the 35-d DP
produced more milk protein and SNF compare with cows in
treatment 1 (p < 0.05). Serum glucose, non-esterified fatty acids
(NEFA), beta hydroxyl butyrate acid (BHBA), blood urea nitrogen
(BUN), urea, and glutamic oxaloacetic transaminase (GOT) were all
similar among the treatments. Body condition score (BCS), body
weight (BW), complete blood count (CBC) and health problems were
similar between the treatments. The results of this study demonstrated
we can reduce the dry period length to 35 days with no problems.

Keywords—complete blood count, dairy cows, dry period, milk
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I. INTRODUCTION

ARYING the length of the dry period for dairy cows has

been an active area of research investigation and field

application for the past several years. Assuming that there
are no detrimental effects on production or health during the
subsequent lactation, the benefits of shortening the dry period
for high-producing cows are obvious. Therefore, recently,
there has been an interest in shortening the non- income-
producing dry period. If the dry period can be reduced
sufficiently, the need for a “far-off” dry cow group may be
eliminated [13]. This can reduce over-crowding of dry cow
facilities that is common on farms.

On many farms, shortening of dry period can eliminate the
need to transfer far-off cows to a second farm and hence the
cow stress and inconvenience associated with such moves.
The traditional dry cow program involves two diet changes
within a three-week period. One change occurs when the cow
is moved to a “close-up” pen and another occurs when the cow
begins lactation. If the dry period could be shortened, it may
be possible to feed a more uniform diet throughout the

lactation-gestation cycle [12].
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Also reducing the dry period from 60 d has been considered
beneficial if additional milk yield from extending the lactation
offsets or exceeds any loss in milk yield the following
lactation [13]. Milk components must also be considered when
determining the economic feasibility of shortening the dry
period, especially for countries on quota system [25].

Effects of DP length, metabolic and infectious diseases of
cows should also be considered when selecting an optimal DP
length.

However, optimal DP length may vary depending on parity,
calving interval, level of milk production, etc [13]. Research
evaluating the dry period requirement in dairy cows suggests
that a 2-month dry period is optimal and that a dry period 40 d
results in reduced milk yields in the succeeding lactation [6]-
[11]-[28] and [18]. However, much of those data were derived
from retrospective analyses of dairy records rather than
planned experiments. Subsequent milk yields for unplanned
short dry periods likely are less than the yields which follow
planned, because with the planned scenario, the dairy farmer
manages the cow to best prepare her to transition into a
profitable lactating state by monitoring her body condition and
providing an appropriate dietary regimen as calving
approaches [4]. Even in other studies, a 30-35d dry period did
not affect milk production in the next lactation [15]-[23]-[22].

Information relating the effects of DP to subsequent
performance and immune system of lactating cows is sparse.
Therefore, the objective of this study was to determine
whether shortening the dry period would affect the milk
production and composition, blood metabolites and immune
system in subsequent milk production.

II. MATERIAL AND METHODS

A. Cows, Treatment and Experimental Design

Holstein cows (n = 29) were randomly assigned in 1 of 2
treatments: 1) traditional 60 d dry period (n=14), 2) 35-d dry
period (n=15). Holstein cows were blocked by parity (2™ and
3" to 5™), their previous 305-day milk yield and expected
calving dates. All cows were fed by routine ration of farm
(total mixed diet) twice a day at 0800 and 1400 h and had at
all times free access to water. Cows were housed in stalls
during the entire DP and lactation. The Ferdowsi University of
Mashhad and Department of Animal Science Animal Care and
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Use Committees
experimental cows.

approved all procedures involving

B. Body Condition Scoring and Body Weight

Body condition score and body weight was recorded every
week from entering to experiment to 60 days after parturition.
The same assessor assigned BCS to each cow using a 5-point
scale (1 = thin to 5 = fat) [9] with 0.25-unit increments.

C. Milk Sampling

Cows were milked 3 times per day at 0100, 0900 and 1700
h and yields were recorded. Milk samples were collected from
each milking on 1 d per wk and composited for analysis of
milk composition (Micro Scan; FOSS Electric A/s, Denmark).

D. Blood Sampling

Using vacutainer tubes, blood samples were collected
weekly from entering to experiment to 60 days after calving
via venipuncture of coccygeal vessels before the morning
feeding to monitor serum metabolites. Serum was separated
after collection by centrifugation (15min at 3,000xg) and
stored at -20° C until analysis for metabolites. Also to monitor
complete blood count (CBC), about 1.5ml from the blood
samples poured in vacutainer tubes with EDTA. These
samples were kept in room temperature until analyzing for
CBC. Complete blood counts were automatically determined
with a hematology analyzer (Symex K 1000, TOA Ltd.,
Tokyo, Japan).

E. Statistical Analyses

Milk yield and composition, BW, BCS and blood
metabolites were analyzed by using a mixed model (PROC
MIXED, SAS Inst. Inc., Cary, NC)[26] for a completely

A = Random effects of animal within treatments.

D = Effects of sampling day or time.

TxD = Interaction effects of treatment and sampling day or
time.

R = Residual error associated with the ijk observation

I[II. RESULTS AND DISCUSSION

A. Milk yield and Composition

The effects of treatment on milk yield and milk
composition are shown in Table I. There were no differences
in postpartum milk yield between treatments (p=0.130).

Similar postpartum milk production between cows on the
treatment 1 and 2 is consistent with the finding of [29]-[3]-
[22] and [15]. But references [31]-[24] and [34] suggested that
managing cows for dry periods of approximately 30 to 35 days
resulted in decreased milk yield during the subsequent
lactation compared to cows given 60-day dry periods.

In addition, reference [6] reported a decrease in milk
production during the subsequent lactation for cows with a DP
< 40d. A nonsecretory state, where epithelial cells of the
mammary gland do not contain secretory vesicles, is reached
by 35 d prepartum with a 60-d DP [5]. Beyond 35 d
prepartum, the presence of secretory vesicles in epithelial cells
increased as parturition approached in cows with 60- and 0-d
DP [5]. However, at 7 d prepartum, only 62% of mammary
epithelial cells demonstrated secretory activity in cows with
no DP, while 98% of the epithelial cells had secretory activity
in cows with a 60-d DP [5].

Milk yield responses to shortened DP is variable,
suggesting that there may be interaction between animal
characteristics or management and health of the DP. However,

fcalllldorr'uzed (;kimgn with repeated measures using the (oo be believed that short dry periods reduce milk
oflowing .mer‘. ) " " i production in the subsequent lactation in several species,
Y El“ +Ti+ A®@) + Dk + (T x D)ik + Rij including cattle, rats, and humans [2]; in cattle, this occurs
;V eDre, d bl because of reduced mammary epithelial cell turnover and
= Dependent variable. secretory capacity [2].
p = Overall mean.
T = Treatment effects.
TABLE I
LEAST SQUARE MEANS OF MILK YIELD AND COMPOSITION
Dry Periods (Day) SEM P-Value
60 35 Dry Period Week Dry Period x week

Milk yield ' 36.48 34.90 0.73 0.130 <.0001 0.521

Milk fat, % 3.89 3.84 0.12 0.774 0.139 0.761

Milk Protein, % 3.05% 3.16° 0.03 0.013 <.0001 0.307

Milk lactose, % 4.56° 471° 0.05 0.050 <.0001 0.148

Milk SNF, % 8.36% 8.63° 0.09 0.044 <.0001 0.167

Fat yield, kg 1.39 1.17 0.08 0.061 0.063 0.258

Protein yield, kg 1.11 0.94 0.07 0.120 <.0001 0.665

Lactose yield, kg 1.66 1.40 0.11 0.115 <.0001 0.738

SNF yield, kg 3.05 2.58 0.21 0.119 <.0001 0.632

"'to 60 Days in milk

Based on these data and milk production data from our
experiment and that of others [32]-[30]-[25], a DP (at least 35

d) is necessary to achieve maximal milk production in the
subsequent lactation.
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There was a tendency (P = 0.01) for increased milk protein
percentage postpartum for cows on the shortened DP=to 35-d
compared with cows on the traditional dry period=60d.

However, there were no differences in milk protein yield
between treatments. Our data are in agreement with [24];
some researchers believe that there is an inverse relationship
between milk protein percentage and milk yield response
when altering DP length [13] and also [25] believe that an
increase in milk protein percent may be the result of reduced
milk yield, improving energy balance and thereby sparing
amino acids and energy for protein synthesis.

References [33] and [15] did not report any significant
differences between milk protein percentage on 30d dry period
and 60d dry period. However, reference [31] reported that
milk protein yield was increased when cows were given a
traditional DP compared with a shortened dry period
(calculated milk protein percentage was 3.4 and 3.5%,
respectively).

Milk lactose percentage and milk SNF percentage was
greater for cows on the shortened dry period= 35d compared
with cows on the dry period =60d (p=0.05 and 0.04,
respectively), but no differences in SNF yield, milk fat
percentage and yield, milk lactose yield for cows on the
treatments. References [19]-[15]-[33] and [22] also reported
no difference in milk fat percentage and milk fat yield in the
subsequent lactation for cows with 35-d and 60-d DP.

Also, references [31] and [23] reported a decrease in milk
fat yield in the subsequent lactation for cows with a 4-wk DP
compared with a 7-wk DP. Our data about milk lactose

percentage is not in consistent with [7] and [20] that showed
no significant difference between treatments about milk
lactose percentage, of course they compared 7-wk or 8-wk dry
period with no planned dry periods.

B. Body Weight and BCS changes

Metabolic disorders have been associated with BW or BCS
loss. As might be expected, in experiments in which
eliminating [32]-[25] or shortening [10] the DP reduced milk
production in the subsequent lactation, BW losses were
concurrently reduced.

However, based on our data, during the entire course of
the study (prepartum and postpartum), cows BW and BCS
changes were not affected by treatments (Table II).

The effect of week in body weight (p<0.001) and body
condition score (p < 0.05) at postpartum was significant
between treatments.

Decreased postcalving body condition score demonstrated
that cows experienced negative energy balance.

Unsimilar to our data, reduction in BCS loss after
parturition by giving short dry periods is reported by others
[32]-[10]-[15].

References [24] and [14] demonstrated that BCS at calving
was similar among experimental groups (28-d vs. 56-d and 30-
d vs. 70-d dry periods, respectively), but [24] found that
postcalving BCS loss for the 56-d dry period group was
greater than that of 28-d dry period group.

So our data explained that there is no difference between
treatments about negative energy balance.

TABLE II
LEAST SQUARE MEANS OF BODY WEIGHT AND BODY CONDITION SCORE

Dry Periods (Day)

SEM P-Value

60 35 Dry Period Week Dry Period x Week
Body condition score
Prepartum ' 2.86 2.90 0.20 0915 0.111 0.111
Postpartum? 2.49 2.53 0.19 0.898 0.053 0.416
Body weight (kg)
Prepartum 726.93 746.09 20.44 0.904 <.0001 0.821
Postpartum 644.27 646.21 18.82 0.942 <.0001 0.682

'-3 week to 0 relative to calving

C. Serum Metabolites

Serum metabolites are presented in Table III. Although
numerically higher concentrations of NEFA were found in
cows in 60-d dry period compared with the 35-d dry periods,
there was no difference between treatments in postpartum
serum NEFA concentration (p=0.58); this data is consistent
with [19] that reported concentrations of NEFA were similar
between cows with 30-d and 60-d dry period. Reference [24]
also, reported that postpartum plasma NEFA concentration did
not differ when the dry period was reduced from 56 to 28 d.
The effect of week in NEFA concentration at postpartum was
significant between treatments (P < 0.001).

%1 week to 7 week relative to calving

Our data about postpartum serum NEFA concentrations
are in opposite with [34] that reported postpartum NEFA
concentrations were lower for cows assigned to shortened 34-
d dry period compared with 55-d DP.

Also, references [7] and [1] showed that postpartum NEFA
concentrations significantly higher in cows with 7 or 8§ week
dry period than no planned dry period (p=0.02).

During the periparturient period, cows undergo dramatic
physiological changes associated with parturition and the
initiation of lactation and experience numerous changes in
feeding and management [13].
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Serum NEFA concentration is an indicator of fat
mobilization [35]-[17]-[27].

The higher NEFA concentration reflects a higher rate of
lipolysis in the adipose tissue [21]. The NEFA are potential
substrates for ketogenesis in the liver [16].

LEAST SQUARE MEANS OF NEFA'TSI]?III;iZI,HGLUCOSE, BUN °, UREA AND GOT*
Dry Periods (Day) SEM ? P-Value
60 35 Dry Period Week Dry Period x Week
NEFA (mmol/L) ® 0.793 0.743 0.06 0.588 <0.001 0.254

BHBA (mmol/L) ® 0.726 0.740 0.10 0.924 0.008 0.551
Glucose (mg/dL)

-3 wk to 0 wk® 54.34 56.95 2.02 0.370 <0.001 0.121
1 wkto 7 wk 4591 47.34 1.48 0.498 0.001 0.974
BUN (mg/dL) 14.928 13.833 0.91 0.411 0.079 0.670
Urea (mg/dL) © 31.947 29.603 1.95 0.411 0.079 0.670
GOT (Um) ° 87.629 82.028 6.38 0.546 0.007 0.649

'NEFA= Non-Esterified Fatty Acid EM
2BHBA = Beta Hydroxy Butyrate Acid
3BUN = Blood Urea Nitrogen

These data suggested that cows with a 7 or 8-week dry
period were in a greater negative energy balance in the early
postpartum period, most likely due to higher milk yields. But
in our study, we showed milk yields and NEFA concentrations
have no different between treatments.

Postpartum serum BHBA concentrations like NEFA were
similar between treatments (p=0.92). The effect of week in
BHBA concentrations at postpartum was significant between
treatments (P= 0.008).

Reference [24] also reported that there are no treatment
effects on postpartum plasma BHBA. Reference [7] compared
standard 8 week for dry period and no planned dry period and
reported that there were no differences in plasma BHBA
concentrations between the dry period treatments from week -
3 to 3 and from week 4 to 12 relative parturition.

Reference [20] reported that the same results about plasma
BHBA concentrations when cows assigned in 7-week dry
period and no planned dry period treatments.

However, reference [1] reported that the significant
difference between treatments (7-wk dry period vs. no planned
dry period) about postpartum plasma BHBA concentrations
(p=0.04).

There were no prepartum and postpartum differences in
serum glucose concentrations for cows in treatments (p=0.37
and p=0.49, respectively).

*GOT = Glutamic oxaloacetic transaminase
> SEM = Standard Error of Mean
¢ Postpartum = from 1 wk to 7 wk

"wk = Week relative to calving

Nevertheless, the effect of week in serum glucose
concentrations was significant (p <0.001) at prepartum and
postpartum (p=0.001) between treatments.

Our data are in agreement with the observations [22] who
reported no difference in prepartum and postpartum serum
glucose between 56-d, 42-d and 35-d dry period lengths.
Reference [24] also showed no difference in prepartum serum
glucose between 28-d and 56-d dry period lengths.

We also observed no differences in postpartum BUN, urea
and GOT concentrations between treatments. Reference [1]
reported no difference in prepartum and postpartum plasma
urea nitrogen between treatments (49-d vs. omission of the dry
period).

D. Complete Blood Count and Immunology Responses

Effect of dry period lengths on complete blood count are
summarized in Table IV.

Dry period lengths have no effect on complete blood count
and immunology factors. There is no research on effect of dry
period lengths on immune system.

The high incidence of health problems during the transition
period contributes to the variation in DMI, milk yield, and
responses to imposed treatments [8].

However, our data showed that imposed treatments in this
study (dry period lengths) had no effect on health problems
and metabolic disorders.
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TABLE IV

LEAST SQUARE MEANS OF COMPLETE BLOOD COUNT'

Dry Periods (Day) SEM P-Value
60 35 Dry Period Week  Dry Period x Week
WBC 2, /uL 12277 13468 1991.31 0.729 0.700 0.803
RBC?, /uL 5283037 5363237 102438 0.582 0.001 0.922
HGB *, g/dL 8.08 8.11 0.14 0.914 <.0001 0.605
HCT, % 27.97 28.24 0.49 0.699 <.0001 0.782
PLT®, /uL 250271 286354 16517.5 0.128 0.0006 0.848
Neutrophils, no 3445.30 3622.66 193.47 0.519 0.587 0.196
Lymphocytes,no ~ 7703.88 8920.23 1578.58 0.589 0.861 0.651
Monocytes, no 68.61 716.54 98.57 0.825 0.706 0.761
Eosinophils, no 173.77 152.77 22.68 0.515 0.804 0.520
"from -1 wk to 7 wk relative to calving
>WBC = White Blood Cell
*RBC = Red Blood Cell
*HGB = Hemoglobin
>HCT = Hematocrit
®PLT = Platelet
The effect of week was Signiﬁcant between treatments somatotropin on yield and composition of milk from dairy cows. J.
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