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Abstract

The dry period is when the cow is not milking before calving, traditionally around 6 to 8 weeks. The primary
purpose of the dry period is to treat mastitis, accelerate the regeneration of mammary gland cells and increase
milk production in the following lactation period. However, recent research studies have shown that a dry period
of 6 to 8 weeks is still controversial in increasing maximal milk production after delivery. Until now, the most
optimal dry period is still a subject of debate related to production efficiency and the health of the mother cattle.
This paper aimed to review the results of research on the dry period, which is considered the most optimal for the
health of cows and increasing milk production in the subsequent lactation period.
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Introduction

The dry period is defined as the period
when the cow is no longer breastfeeding but is
experiencing changes in nutrition, metabolism,
and mammary glands (Dingwell et al., 2001; Kok
et al.,, 2019). The dry period also be defined as
when the cow is not milked for approximately 6 to
8 weeks until the calf is born (Arnold and Becker,
1936; Knight, 1998; Bachman and Schairer,
2003). The dry period is intended to give the dairy
cows rest to recover their health after the milking
period. However, recent studies have shown that
a dry period of 6 to 8 weeks has received many
objections from researchers (Santschi et al., 2011,
Steeneveld et al., 2013). According to Sawa et al.
(2015), the optimal dry period to increase milk
production is 51-70 days. Boujenane’s research
(2019) shows that a dry period of 40-80 days
results in optimal milk production in Holstein
cattle. Until now, the dry period considered the
most optimal, is still a matter of debate related to
the efficiency of production and the health of cows
(Klein and Woodward, 1943; Smith and Legates,
1962; Bachman and Schairer, 2003).
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Research on dry periods and their effects on
milk production have been conducted with varying
results (Wood, 1977; Diasetal., 1982; Sorensen and
Enevoldsen, 1991; Watters et al., 2008). Klein and
Woodward (1943) stated that an initial dry period
would decrease milk production but significantly
increase milk production in later lactation periods.
The results of this study were also supported by
Coppock et al. (1974), who stated that a dry period
of 60 days was able to maximize milk production
in the subsequent lactation period. According to
Sawa et al. (2013), the dry period before delivery
is needed to regenerate the mammary glands so
that milk production is expected to be maximized
during the subsequent lactation. This opinion
was supported by several other researchers who
state that the dry period of dairy cows is a critical
phase of the lactation cycle and helps increase
milk production for the next lactation period
(Andersen et al., 2005; Pezeshki et al., 2010) as
well as reproductive health for the next period
(Andersen et al., 2005; Pezeshki et al., 2010) and
reproductive health for the next period ( Kuhn ef
al., 2005; Beever, 2006). The results showed that



in the first three weeks after drying, cattle have a
high risk of experiencing physiological changes,
reproductive tract disorders, and mastitis (Green
et al., 2002; Pantoja et al., 2009) and susceptible
to exposure to bacteria from the environment
(Capuco et al., 1997)

Over time, reports from several researchers
state that shortening the dry period can improve
energy balance (EB), fertility, and metabolic status
(Rastani et al., 2005; Andersen et al., 2005; Watters
et al., 2009; De Feu et al., 2009). On the contrary,
several studies have shown that shortening the dry
period can reduce milk production and quality and
reproductive health problems in the later lactation
period (Annen et al., 2004; Pezeskhi et al., 2007;
Mantovani et al., 2010). Although there is still
much debate, it is believed that the dry period in
dairy cows is still one of the methods to increase
milk production in the following lactation. This
brief review aims to examine the effect of the dry
period on dairy cows concerning increased milk
production and quality, which is produced in the
subsequent lactation period. The writing team
hopes that this article can add insight to dairy
farmer practitioners in Indonesia.

Dry period and its effect on milk production

The dry period is vital in calf birth preparation,
milk production, and dairy cow health (van Knegsel
et al., 2013). Several factors influence the dry
period method in cattle to achieve optimal results
before entering the next lactation period. Factors
that can influence milk production (Sorensen and
Enevoldsen, 1991), parity (Funk et al., 1987,
Kuhn et al., 2006), season (Fabris et al., 2019),
body condition of the cow (Singh et al., 2020),
spontaneous termination of lactation () and other
livestock-specific factors (de Vries et al., 2015).
One of the benefits of the dry period, which is
believed to be very influential, is increasing milk
production during the subsequent lactation period.
One of the benefits of the dry period, which is
believed to be very influential, is increasing milk
production during the subsequent lactation period.
The increase in milk production is because this
period allows the mammary glands to go through
the average involution period and to ensure that
the number of mammary cells will develop gene-
rally during early lactation (Van Knegsel et al.,
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2013).

Research on the treatment of dry periods
in dairy cows has long been carried out in order
to obtain maximum yield and quality of milk
(Woodward and Dawson, 1926; Arnold and
Becker, 1936; Smith and Legates, 1962; Keown
and Everett, 1986; Makuza and McDaniel; 1996).
Several theories have been proposed to explain the
importance of the dry period at the end of lactation,
namely restoring the body to its original condition,
regenerating the mammary glands, increasing milk
production and minimizing metabolic disorders,
and reducing the incidence of postpartum mastitis
(Smith et al., 1967; Kok et al., 2019; Bradley and
Green, 2001; Watters et al., 2008; Van Knegsel
et al, 2013; Grewal et al, 2018). According to
Capuco et al. (1997), mammary cell regeneration
will be faster during dry periods than when cows
are still being milked until calving. Therefore the
dry period will result in a large concentration of
new mammary cells at delivery which explains
the high peak milk production in the following
lactation after the dry period (Van Knegsel et al.,
2013). Furthermore, according to Smith et al
(1985) and Burvenich et al. (2007), the dry period
is also crucial for controlling intramammary
infection (IMI) because there is a strong suspicion
that many cases of clinical coliform mastitis that
occur during early lactation originate at the end of
the dry period.

Until now, there seems to be no agreement
on the most optimal dry period for maximum milk
production in the following lactation. However,
ample research shows that an extended dry period
of around 6-8 weeks will positively impact milk
production in later lactation. On the other hand,
a short dry period will harm milk production
(Bachman, 2002; Hoseyni et al., 2017). However,
the differences in the results of these studies are
not acceptable. The results of Watters ez al. (2008)
showed different results because the reduction of
the dry period from 55 days to 34 days did not
affect the health status of the animals, including
milk production and colostrum quality. Table
1 below presents the research results related to
the dry period with the result of increasing milk
production and quality during the subsequent
lactation period.
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Table 1. Relationship between dry period and increased milk production and quality in the subsequent lactation period.

Cow Dry Periods (day) Milk production and quality reference
Holstein 60-69 Increased milk production, percentage of ~ Funk et al., 1987
fat content,
Jersey 70 Increased milk production Sorensen and Enevoldsen, 1991
Holstein 60 Increased milk production, the percentage ~ Kuhn ez al., 2006
of fat and protein content
holstein 34-55 There is no increase in milk production Waters et al., 2008
and colostrum quality
Holstein 40-60 Increased milk production Hussein, 2009
Holstein 40-60 Increased milk production Hernandez et al., 2012
Holstein 40-60 Increased milk production, the percentage  Sawa et al., 2012
of fat and protein content
Holstein 51-70 Increased milk production, the percentage ~ Hossein-Zadeh and Mohit, 2013
of fat and protein content
Holstein 41-80 Increased milk production percentage of Boujenane, 2019

fat content

Table 1 shows that the optimal duration of
the dry period can vary between cows. However,
the recommended optimum time to increase milk
production in the subsequent lactation is 45-60
days (Dias et al, 1982; Bachman and Schairer,
2003). Table 1 also shows that almost all of the
dry period between 45-60 days shows an increase
in milk production in the following lactation
period. Short dry periods of less than 45 days
were not recommended because milk production
will decrease in subsequent lactations (Rastani
et al., 2005; Church et al., 2008) and insufficient
time for the udder to involute (Collier et al,
2012). In contrast, according to (Capuco et al.,
1997), mammary gland involution in dairy cows
generally ends on day 25 of the dry period, and
significant tissue proliferation occurs at that time.
Thus a dry period of 30 days may be sufficient
time for tissue involution and regeneration under
suitable conditions. Different results were also
obtained from the research report by van Knegsel
et al. (2013), which stated that a short dry period
(28-35 days) showed an increase in protein levels
0f 0.06% compared to a dry period of 56-64 days.
Therefore, the time of the dry period until now
remains an interesting research topic to find an
ideal time to obtain maximum milk production.
Although there are still a lot of controversies
with the dry period length, from table 1, it can
conclude that until now, the optimal dry period
for increasing milk production in the following
lactation is between 45-60 days.

78

Variations in the optimal duration of the
dry period in cattle can also be caused by
various conditions such as cattle genetics, type
of cattle, animal physiological conditions,
feed intake, nutritional quality, season, climate
differences, rearing management, and pathogenic
environmental bacteria (Smith et al, 1985).
; Capuco et al, 1997; Pezeshki et al, 2010;
Grewal et al., 2018: Boujane, 2019; Kok et al.,
2019; Fabris et al., 2019; Singh et al., 2020).
Therefore, more in-depth research is still needed to
understand the dry period treatment in dairy cows
to obtain maximum results and minimize the risk
of unwanted health problems. Table 1 shows that a
dry period of 50-60 days will improve BCS values
(Hoseyni et al., 2017). The improvement in the
BCS value is likely due to a change in the cow’s
diet associated with a decrease in the provision of
grain in the feed, accompanied by an increase in
hay or high-fiber forage. According to Dingwell
et al. (2001), adapting dry rations with high fiber
content decreased dry matter intake and increased
rumination time during dry periods. Furthermore,
at the end of the dry period, there is a decrease
in rumen volume due to the growth of the fetus,
and its development will be complete during this
phase.

Relationship between dry periods and cow
health

Research on dry periods concerning cows’
health has been done a lot. Many research results



still show contradictions; even so, researchers
must look at the various aspects and methods used
in the research to be more objective in assessing
the results. In addition to showing positive
results (Swanson and Poffenbarger, 1979), many
dry-period treatments also show adverse effects
on dairy cows in various aspects following the
lactation period (Watters et al., 2008). Dry periods
are closely related to health, including mastitis
(Natzke et al., 1975; Bradley and Green, 2001),
decreased fertility (Beever, 2006), calf health
(Keown et al., 1986), colostrum quality ( Pritchett
et al., 1991) and milk quality or composition. The
results of several studies have shown that cows
without dry treatment can experience a decrease
in milk production by 11-25% (Remond et al.,
1992). Bachman and Schairer (2003) research
showed the same results; there was a decrease
in milk production of 5-6% during subsequent
lactation when the dry period was shortened to 30
days. However, many positive effects are obtained
by treating the dry period in cattle, although it still
requires long research to determine the ideal dry
period. Table 2 shows the period’s effect on the
cows’ health.

Table 2 shows the results of the study where
the dry period was reduced to a range of 20-40

Table 2 shows the dry period’s effect on the cows’ health.
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days. The research results in table 2 also show
various kinds of results, which are sometimes
contradictory. Some research results show a
decrease in milk production, but some show no
change or even an increase in milk production.
The shortening of the dry period also showed no
adverse effect on the general health of the cattle
(Pezeshki et al., 2008). In contrast, Fraser et al.
(1997) stated that a short dry period or even no
dry period could affect the health of metabolism,
udder health, and cattle fertility. Nonetheless,
research by O’Hara et al. (2019) showed no
significant difference in fertility between cows
during the dry period of 4 weeks compared to 8
weeks. Furthermore, O’Hara et al. (2019) stated
that cows diagnosed with postpartum mastitis
had a 3-fold increase in the dry period of 4 weeks
compared to 8 weeks.

According to some researchers, shorter
dry periods will reduce the frequency of dietary
changes, which can reduce stress. Reducing dietary
changes in dry periods is thought to increase the
survival of the rumen microbial flora population,
which is desirable to optimize the work of the
rumen microflora (Goff and Horst, 1997; Penner et
al., 2011; Jolicoeur et al., 2014). The study results
in table 2 also show that the dry period of 28 days

Cow Dry Periods (day)  Effect Reference
Holstein 30 Decreased milk production Van Knegsel ef al., 2014
Murrah buffalo 16-30 Decreased milk production, fat content and Reddy et al., 2019
total solids,
Holstein 35 Decreased milk production Pezeshki et al., 2007
Holstein 28 Decreased milk production, no changes in Hoseyni et al., 2017
somatic cells and milk composition, low Body
Condition Score (BCS).
Holstein 28 There is no negative effect on health status and Pezeshki et al.,
reproductive efficiency 2008
Holstein 28 There is no effect on milk production Annen et al., 2003
Holstein 40 There is no effect on milk production Shoshani et al., 2014
Holstein 30 Prone to mastitis Natzke et al., 1994
Holstein 30-39 Decreased milk production Makuza and McDaniel 1996
Holstein 34 Decreased milk production Bachman, 2002
Holstein 30-39 Decreased milk production Keown and Everett 1986
Holstein 32 Decrease in the number of somatic cells Klusmeyer et al., 2009
Holstein 30 mastitis Church et al., 2008

Swedish Red dan Swedish
Holstein

28

Increased incidence of mastitis, low
colostrum volume

O’Hara et al., 2019
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did not show any changes in the number of somatic
cells. According to Lipkens ez al. (2019), in healthy
cows, the dry period shows a lower SCC in the
subsequent lactation period compared to cows that
experience pain during the dry period. Bradley et
al. (2015) added the importance of management
factors for controlling udder health during dry
periods so that it was expected to reduce SSC rates
during the subsequent lactation period. Even so,
some researchers still think that the impact of the
dry period on udder health observations based on
SSC is still ambiguous because it shows different
research results. According to Andersen et al.
(2005), the dry period does not affect the number
of SSC. On the contrary, Klusmeyer et al. (2009)
showed increased SSC.

In table 2, it can see that short dry periods also
increase the risk of mastitis. Nonetheless, the short
dry period is still being debated today. According
to Van Hoeij et al. (2016), the effect of prolonged
dry periods on udder health is closely related to
parity, milk production level, and udder health.
According to Pantoja ef al. (2009), intramammary
infection during the dry period will increase the
risk of clinical mastitis at the start of the next
lactation. Therefore, dry period management
is crucial in minimizing or preventing mastitis
during dry periods (Eberhart, 1986). One of the
management of the dry period to prevent mastitis
is by giving antibiotics during the dry period
(Janosi and Huszenicza, 2001; Hillerton et al.,
2017). Even though antibiotics are a strategy for
treating mastitis in dry periods, we must be aware
of the negative impacts. Most antibiotics used in
the dairy farming industry are applied to control
mastitis, especially in dry periods (Bradley and
Green, 2000; Bradley and Green, 2001). However,
excessive and uncontrolled use will lead to
increased resistance.

Conclusion

The most optimal dry period is still a matter
of debate related to production efficiency and the
health of the mother cattle. Until now, research
is still being carried out on the dry period that is
most optimal for milk production produced and
the cows’ health in the subsequent lactation.

80

References

Andersen, J. B., Madsen, T.G., Larsen, T.,
Ingvartsen, K.L. And Nielsen M.O.
(2005) The Effects of Dry Period Versus
Continuous  Lactation on  Metabolic
Status and Performance in Periparturient
Cows. Journal of Dairy Science 88: 3530—
3541.
doi: 10.3168/jds.S0022-0302(05)73038-1

Annen, E.L., Collier, R.J. McGuire, M.A.,
Vicini, J.L., Ballam, J.M. And Lormore,
M.J. (2004) Effect of modified dry period
lengths and bovine somatotropin on yield
and composition of milk from dairy cows.
J. Dairy Sci. 87: 3746-3761. https://doi.
org/10.3168/jds.S0022-0302(04)73513-4

Annen, E. L., McGuire, M.A., Vicini, J.L. And
Collier, R.J. (2003) Effect of Posilac (bST)

and dry period management strategy on
milk yield. J. Dairy Sci. 86(Suppl. 1):154.

Arnold, P.T.D. And Becker, R.B. (1936) Influence
of Preceding Dry Period and of Mineral
Supplement on Lactation. J Dairy Sci.
19: 257-266. https://doi.org/10.3168/jds.
S0022-0302(36)93061-8

Bachman, K.C. And Schairer, M.L. (2003) Invited
review: bovine studies on optimal lengths
of dry periods. J. Dairy Sci. 86: 3027-
3037.  https://doi.org/10.3168/jds.S0022-
0302(03)73902-2

Bachman, K.C. (2002) Milk production of dairy
cows treated with estrogen at the onset of a
short dry period. J. Dairy Sci. 85:797-803.
doi: 10.3168/jds.S0022-0302(02)74138-6.

Beever, D.E. (2006) The impact of controlled
nutrition during the dry period on dairy cow
health, fertility and performance. Animal
Reproduction Science. 96: 212-226. doi:
10.1016/j.anireprosci.2006.08.002.

Bradley, A.J., And Green, M.J. (2000) A study
of the incidence and significance of
intramammary enterobacterial infections
acquired during the dry period. J. Dairy Sci.
83:1957-1965.
doi: 10.3168/jds.S0022-0302(00)75072-7.



Bradley, A.J. And Green M.J. (2001) An
investigation of the impact of intramammary
antibiotic dry cow therapy on clinical
coliform mastitis. J. Dairy Sci. 84:1632—
1639.
doi: 10.3168/jds.S0022-0302(01)74598-5.

Bradley, A.J.,, De Vliegher, S., Green, M.J.,
Larrosa, P., Payne, B., Van de Leemput, E.S.,
Samson, O., Valckenier, D., Van Werven, T.,
Waldeck, H.W.F., White, V. And Goby, L.
(2015) An investigation of the dynamics of
intramammary infections acquired during
the dry period on European dairy farms. J.
Dairy Sci. 98:6029-6047. https:/ / doi .org/
10 .3168/ jds .2014 -8749.

Bradley, A.J. And Green, M.J. (2001) An
investigation of the impact of intramammary
antibiotic dry cow therapy on clinical
coliform mastitis. J. Dairy Sci. 84:1632-
1639.
doi: 10.3168/jds.S0022-0302(01)74598-5.

Burvenich, C., Bannerman, D.D., Lippolis,
J.D., Peelman, L., Nonnecke, B.J.,
Kehrli, M.E.J. And Paape, M.J. (2007)
Cumulative physiological events influence
the inflammatory response of the bovine
udder to Escherichia coli infections during
the transition period. J. Dairy Sci. 90: E39—
E54. https://doi.org/10.3168/jds.2006-696

Capuco, A. V, Akers, R.M. And Smith, J.J. (1997)
Mammary growth in Holstein cows during
the dry period: quantification of nucleic acids
and histology. J. Dairy Sci. 80: 477-487.
doi: 10.3168/jds.S0022-0302(97)75960-5.

Church, G.T., Fox, L.K., Gaskins, C.T., Hancock,
D.D. And Gay, J.M. (2008) The effect of
a shortened dry period on intramammary
infections during the subsequent lactation.
J. Dairy Sci. 91:4219-25.
doi: 10.3168/jds.2008-1377.

Collier, R.J., Annen-Dawson, E.L. And Pezeshki,
A. (2012) Effects of continuous lactation
and short dry periods on mammary function
and animal health. Animal. 6:403-414.
doi: 10.1017/S1751731111002461.

Coppock, C.E., Everett. R.W.  Natzkeh.,
R.P. And Ainslie, H.R. (1974) Effect

Effect of Dry Period Time on Milk Production and Health in Dairy Cows ...

of Dry PeriodLengthonHolstein Milk
Productionand SelectedDisordersat Partu-
rition. J. Dairy Sci. 57:712-718. https://doi.
org/10.3168/jds.S0022-0302(74)84953-2

De Feu, M. A., Evans, A.C., Lonergan, P. And
Butler, S.T. (2009) The effect of dry period
duration and dietary energy density on
milk production, bioenergetic status, and
postpartum ovarian function in Holstein-
Friesian dairy cows. J. Dairy Sci. 92:6011-
6022.
doi: 10.3168/jds.2009-2374

de Vries, R., van Knegsel, A., Johansson, M.,
Lindmark-Méansson, H., van Hooijdonk, T.,
Holtenius, K. And Hettinga K. (2015) Effect
of shortening or omitting the dry period of
Holstein-Friesian cows on casein composi-
tion of milk. J Dairy Sci. 98:8678-87.
doi: 10.3168/jds.2015-9544.

F.M., And Allaire, F.R.(1982) Dry period
to Maximize milk production over two
Consecutive Lactations. J. Dairy Sci.
65:136-145.  https://doi.org/10.3168/jds.
S0022-0302(82)82162-0

Dingwell, R.T., Kelton, D.F., Leslie, K.E. And
Edge, V.L. (2001) Deciding to Dry-
Off: Does Level of Production Matter?
National Mastitis Council Annual Meeting

Proceedings; National Mastitis Council,
Inc.: Madison, WI, USA,. 69-79.

Eberhart, R.J. (1986) Management of dry cows to
reduce mastitis. J. Dairy Sci. 69:1721-1732.
doi: 10.3168/jds.S0022-0302(86)80591-4.

Fabris, T.F., Laporta, J., Skibiel, A.L., Corra, F.N.,
Senn, B.D., Wohlgemuth, S.E. And Dabhl.
G.E. (2019) Effect of heat stress during
early, late, and entire dry period on dairy
cattle. J. Dairy Sci. 102:5647-5656 https://
doi.org/10.3168/jds.2018-15721

Fraser, D., Weary, D.M., Pajor, E.A. And Milligan,
B.N. (1997) A scientific conception of

animal welfare that reflects ethical concerns.
Animal Welfare. 6: 187-205.

Funk, D.A., Freeman, A.E. And Berger, P.J. (1987)
Effects of Previous Days Open, Previous

Days Dry, and Present Days Open on
Lactation Yield. J. Dairy Sci. 70: 2366-

Dias,

81



Yanuartono, et. al.

2373.  https://doi.org/10.3168/jds.S0022-
0302(87)80297-7

Goff, J.P. And Horst R.L. (1997) Physiological
changes at parturition and their relationship
to metabolic disorders. J. Dairy Sci. 80:
1260-1268.
doi: 10.3168/jds.S0022-0302(97)76055-7.

Green, M.J., Green, L.E., Medley, G.F., Schukken,
Y.H. And Bradley, A.J. (2002) Influence of
dry period bacterial intramammary infection
on clinical mastitis in dairy cows. J Dairy
Sci. 85(10):2589-2599.
doi: 10.3168/jds.S0022-0302(02)74343-9.

Grewal, S., Raheja, N., Ojha, L., Sharma, N. And
Arya, A. (2018) Nutritional and dry period
length modifications during dry period
management in dairy cow: A review. Journal
of Entomology and Zoology Studies. 6:
916-919.

Hernandez, F., Elvira, L., Gonzalez-Martin, J.
And Astiz, S. (2012) Influence of dry period
length on reproductive performance and
productivity of Lacaune dairy sheep under
an intensive management system. J. Dairy
Res., 79: 352-360.
doi:10.1017/50022029912000337

Hillerton, E., Bryan, M., Biggs, A., Berry, E. And
Edmondson, P. (2017) Time to standardise
dry cow therapy terminology. Vet. Rec. 180:
301-302.
doi: 10.1136/vr,j1308.

Hoseyni, S.M., Dehaghani, A.K., Noori, A. And
Tohwidi, A. (2017) The effect of Shortening
Dry Period on Lactation and Reproductive
Performance in Holstein Dairy Cows
with Different Parturition. Iranian Journal
of Animal Science Research. 8: 677-
687. 10.22067/1JASR.V814.50182

Hossein-Zadeh, N.G. And Mohit, A. (2013) Effect
of dry period length on the subsequent
production and reproduction in Holstein
cows. Span J Agric Res 11: 100-108. https://
doi.org/10.5424/sjar/2013111-3165

Hussein, M.M. (2009) Effect of dry period length
on reproduction, health and milk production

in the subsequent lactation of Holstein cows.
BS. VET. MED. J. 19: 62-73

82

Janosi, S.Z. And Huszenicza, G. (2001) The use of
the dry cow therapy in the control of bovine
mastitis. Vet. Med. Czech. 46:55-60

Jolicoeur, M.S., Brito, A.F., Santschi, D.E.,
Pellerin, D., Lefebvre, D., Berthiaume R.,
Girard C.L. (2014) Short dry period
management improves peripartum ruminal
adaptation in dairy cows. J. Dairy Sci.
97 : 7655-7667. https://doi.org/10.3168/
jds.2014-8590

Keown, J.F., And Everett R.-W. (1986) Effect of
days carried calf, days dry and weight
of first calf heifers on yield. J. Dairy Sci.
69:1891-1896. https://doi.org/10.3168/jds.
S0022-0302(86)80615-4.

Klein, J.W. And Woodward, T. E. (1943) Influence
of length of dry period upon the quantity of
milk produced in the subsequentlactation.
J. Dairy Sci. 26:705-713. https://doi.
org/10.3168/jds.S0022-0302(43)92771-7.

Klusmeyer, T.H., Fitzgerald, C., Fabellar, A.C.,
Ballam, J.M., Cady, R.A. And Vicini,
J.L. (2009) Effect of recombinant bovine
somatotropin and a shortened or no dry
period on the performance of lactating dairy
cows. J. Dairy Sci. 92: 5503-5511. https://
doi.org/10.3168/jds.2009-2390.

Knight, C.H. (1998) Extended lactation. In Hannah
Research Institute Yearbook 1998 (ed. E
Taylor). 30-39. University of Glasgow,
Glasgow, Scotland.

A., Chen, J., Kemp, B. And van
Knegsel, A.T.M. (2019) Review: Dry period
length in dairy cows and consequences for
metabolism and welfare and customised
management strategies. Animal. 3.
Supplement 1:542-s51.
doi: 10.1017/S1751731119001174.

Kuhn, M.T., Hutchison, J.L.. And Norman, H.D.
(2005) Minimum days dry to maximize milk
yield in subsequent lactation. Anim. Res. 54:
351-367. DOI: 10.1051/animres:200503 1

Kuhn, M.T., Hutchison, J.L. And Norman, H.D.
(2006) Effects of length of dry period on
yields of milk fat and protein, fertility and
milk somatic cell score in the subsequent
lactation of dairy cows. J. Dairy Res. 73: 154—
162. doi:10.1017/S0022029905001597

Kok,



Lipkens, Z., Piepers, S., Verbeke, J. And De
Vliegher, S. (2019) Infection dynamics
across the dry period using Dairy Herd
Improvement somatic cell count data and its
effect on cow performance in the subsequent
lactation. J. Dairy Sci. 102:640-651. https://
doi.org/10.3168/jds.2018-15130

Makuza, S.M.And McDaniel, B.T. (1996) Effects
of days dry, previous days open, and
current days open on milk yields of cows
in Zimbabwe and North Carolina. J. Dairy
Sci. 79:702-709. https://doi.org/10.3168/
jds.S0022-0302(96)76416-0

Mantovani, R., Marinelli, L., Bailoni, L., Gabali,
G. And Bittante, G. (2010) Omission of
dry period and effects on the subsequent
lactation curve and on milk quality
around calving in Italian Holstein cows.
Ital. J. Anim. Sci. 9:101-108. https://doi.
org/10.4081/1jas.2010.e20

Natzke, R.P., Everett, R. W. And Bray D.R. (1975)
Effect of Drying Off Practices on Mastitis
Infection. J. Dairy Sci. 58:1828-1835.
https://doi.org/10.3168/jds.S0022-
0302(75)84794-1

O’Hara, E.A., Bage,R., Emanuelson, U. And
Holtenius, K. (2019) Effects of dry period
length on metabolic status, fertility, udder
health, and colostrum production in 2 cow
breeds. J. Dairy Sci. 102:595-606 https://
doi.org/10.3168/jds.2018-14873.

Pantoja, J.C., Hulland, C. And Rueg, P.L. (2009)
Somatic cell count status across the dry
period as a risk factor for the development of
clinical mastitis in the subsequent lactation.
J Dairy Sci. 92(1):139-148.
doi: 10.3168/jds.2008-1477.

Penner, G.B., Steele, M.A., Aschenbach, J.R.
And McBride, B.W. (2011) Ruminant
nutrition symposium: Molecular adaptation
of ruminal epithelia to highly fermentable
diets. J. Anim. Sci. 89: 1108-1119.
doi: 10.2527/jas.2010-3378.

Pezeshki, A., Mehrzad, J., Ghorbani, G.R.,
Rahmani, H.R., Collier, R.J. And Burvenich
C. (2007) Effects of short dry periods on
performance and metabolic status in Hol-

Effect of Dry Period Time on Milk Production and Health in Dairy Cows ...

stein dairy cows J. Dairy Sci. 90: 5531-5541.
https://doi.org/10.3168/;ds.2007-0359.

Pezeshki, A., Capucol, A.V., De Spiegeleer, B.,
Peelman, L., Stevens, M., Collier, R.J. And
Burvenich, C. (2010) An integrated view on
how the management of the dry periodlength
of lactating cows could affect mammary
biology and defence. Journal of Animal
Physiology and Animal Nutrition. 94:
549-684.  https://doi.org/10.1111/5.1439-
0396.2010.00991 .x

Pezeshki, A., Mehrzad, J., Ghorbani, G. R., De
Spiegeleer, B., Collier, R.J. And Burvenich,
C. (2008) Effect of dry period Length
reduction to 28 days on the performance of
multiparous dairy cows in the subsequent
lactation. Can. J. Anim. Sci. 88: 449-456.
https://doi.org/10.4141/CJAS08012

Pritchett, L.C., Gay, C.C., Besser, T.E. And
Hancock, D.D. (1991) Management
and  Production Factors Influencing
Immunoglobulin G1 Concentration in
Colostrum from Holstein Cows. J. Dairy Sci.
74: 2336-2341. https://doi.org/10.3168/jds.
S0022-0302(91)78406-3

Rastani, R.R., Grummer, R.R., Bertics, S.J.,
Gumen, A., Wiltbank, M.C., Mashek, D.G.
And Schwab, M.C. (2005) Reducing dry
period length to simplify feeding transition
cows: milk production, energy balance, and
metabolic profiles. J. Dairy Sci. 88: 1004-
1014.
doi: 10.3168/jds.S0022-0302(05)72768-5.

Reddy, A.N., Ch. Seshiah, V., Sudhakar, K,
Kumar, D.S. And Reddy, PR.K. (2019)
Shortened dry period in dairy Buffaloes:
Influence on milk yield, milk components
and reproductive performance. Indian J.
Anim. Res. 53: 119-123.
doi: 10.18805/ijar.B-3457.

Remond, B., Rouel, J., Pinson, N. And Jabet, S.
(1997) An attempt to omit the dry period
over three consecutive lactations in dairy
cows. Ann. Zootech. 46:399-408. DOI:
10.1051/animres: 19970502

Santschi, D., Lefebvre, D., Cue, R., Girard, C.
And Pellerin, D. (2011) Complete-lactation

83



Yanuartono, et. al.

milk and component yields following a
short (35-d) or a conventional (60-d) dry
period management strategy in commercial
Holstein herds. J. Dairy Sci. 94:2302-2311.
https://doi.org/10.3168/jds.2010-3594

Sawa, A., Krezel-Czopek, S. And Bogucki, M.
(2015) Dry period length as related to milk
yield and SCC during the first month of
subsequent lactation. Ann. Anim. Sci. 15:
155-163.
doi: 10.2478/a0as-2014-0051

Sawa, A., Bogucki, M. And Neja, W. (2012)
Dry period length and performance of
cows in the subsequent production cycle.
Archiv Tierzucht 55:140-147. https://doi.
org/10.5194/aab-55-140-2012.

Shoshani, E., Rozen, S. And Doekes, J.J. (2014)
Effect of a short dry period on milk yield
and content, colostrum quality, fertility, and
metabolic status of Holstein cows. J. Dairy
Sci. 97: 2909-2922. https://doi.org/10.3168/
jds.2013-7733

Singh, A.K., Bhakat, C., Mandal, D.K., Mandal,
A., Rai, S., Chatterjee, A. And Ghosh, M.K.
(2020) Effect of reducing energy intake
during the dry period on milk production,
udder health, and body condition score of
Jersey crossbred cows in the tropical lower
Gangetic region. Trop Anim Health Prod. 52;
1759-1767.https://doi.org/10.1007/s11250-
019-02191-8

Smith, A., Wheelock, J.V. And Dodd, F.H. (1967)
Effect of milking throughout pregnancy on
milk secretion in the succeeding lactation.
J.Dairy Res. 34: 145-150. DOI: https://doi.
org/10.1017/S0022029900012279

Smith, J.W. And Legates, J. E. (1962) Relation
of days open and days dry to lactation
milk and fat yields. J. Dairy Sci. 45:1192—
1198.  https://doi.org/10.3168/jds.S0022-
0302(62)89595-2

Smith, K.L., Todhunter, D.A. And Schoenberger,
P.S. (1985) Environmental mastitis:
cause, prevalence, prevention. J. Dairy
Sci. 68: 1531-1553.
doi: 10.3168/jds.S0022-0302(85)80993-0

84

Sorensen, J.T. And Enevoldsen. C. (1991) Effect
of Dry Period Length on Milk Production
in Subsequent Lactation. J. Dairy Sci.
74:1277-1283. https://doi.org/10.3168/jds.
S0022-0302(91)78283-0

Steeneveld, W., Schukken, Y., van Knegsel, A.
And Hogeveen, H. (2013) Effect of different
dry period lengths on milk production and
somatic cell count in subsequent lactations
in commercial Dutch dairy herds. J. Dairy
Sci. 96:2988-3001. https://doi.org/10.3168/
jds.2012-6297

Swanson, E.W. And Poffenbarger, J.I. (1979)
Mammary gland development of dairy
heifers during their first gestation. J. Dairy
Sci. 62: 702-714. https://doi.org/10.3168/
jds.S0022-0302(79)83313-5

van Hoeij, R.J., Lam, T.J.G.M., de Koning, D.B.,
Steeneveld, W., Kemp, B. And van Knegsel
A.T.M. (2016) Cow characteristics and their
association with udder health after different
dry period lengths. J.Dairy Sci.99: 8330-
8340. https://doi.org/10.3168/jds.2016-
10901

van Knegsel, A.T.M., Remmelink, G.J, Jorjong,
S., Fievez, V. And Kemp, B. (2014) Effect
of dry period length and dietary energy
source on energy balance, milk yield, and
milk composition of dairy cows. J. Dairy
Sci. 97: 1499-1512. https://doi.org/10.3168/
jds.2013-7391

Knegsel, A.T.M., van der Drift,
S.G.A, Cermakova, J. And Kemp, B. (2013)
Effects of shortening the dry period of
dairy cows on milk production, energy
balance, health, and fertility: A systematic
review. Vet. J. 198:707-713. https://doi.
org/10.1016/j.tvj1.2013.10.005

Watters, R.D., Guenther, J.N., Brickner, A.E.,
Rastani, R.R., Crump, P.M., Clark, P.W. And
Grummer, R.R. (2008) Effects of Dry Period
Length on Milk Production and Health of
Dairy Cattle. J. Dairy Sci. 91:2595-2603
doi:10.3168/jds.2007-0615

Watters, R. D., Wiltbank, M.C., Guenther, J.N.,
Brickner, A.E., Rastani, R.R., Fricke, P.M.
And Grummer, R.R. (2009) Effect of dry

van



Effect of Dry Period Time on Milk Production and Health in Dairy Cows ...

period length on reproduction during the Woodward, T. E., And Dawson, J.R. (1926) Care

subsequent lactation. J. Dairy Sci. 92:3081- and management of dairy cows. USDAF
3090. https://doi.org/10.3168/jds.2008- Bull. 1470:2.
1294

Wood, P.D.P. (1977) The effect of the dry period
on the subsequent lactation in three half-sib
groups of British Friesians. J. Agric. Sci.
(Camb.) 89: 737-741.
doi:  https://doi.org/10.1017/S002185960
0061530

85



