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Abstract: Data from 3739 records of 1431 Holstein-Friesian cows belong to large commercial dairy farm m Egypt
were studied to retrospectively determine the association between length of dry period and subsequent
lactation milk yield, reproduction, lifetime yield and udder health status and to find out the adequate dry period
length that maximizes milk production, lifetime milk yield and improves reproductive efficiency. Dry period
lengths between <35 and >120 days were classified into eight categories with equal intervals. Sire, parity, year
and season of calving affected Dry Period Length (DPL). Total 305 days milk yields increased with increasing
DPL up to 78-91 days but decreased thereafter. Days open and calving interval of the subsequent lactation
tended to decrease for short dry periods. Dry period of 64-77 days had the longest length of productive life
(p<0.001) and the largest number of complete lactations, total lifetime milk yield and lifetime daily milk yield.
Negative relations between DPL with total, 305 days and lifetime milk yields (p<c0.050) but positive (p<0.010)
with days open were found. The dry period category of 64-77 days was adequate for the best subsequent
lactation performance in Holstein cows under study.
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INTRODUCTION

A commeon and general practice in dairy industry 1s to
offer lactating cows a rest period between lactations.
Traditionally, 60 days were judged as an optimal dry
period for a cow to rest in order to achieve maximum milk
yield in subsequent lactation (Bachman and Schairer 2003;
Church et al., 2008). Dry period is important for mammary
gland regeneration and for the preparation of the udder
for the nearly commencing lactation (Annen ef af., 2004).
Optimizing the dry period length was previously based
upon concerns related to milk production only but now
reproductive performance and health status of the cow
would be taken into consideration when making such
decision (Watters ef al., 2009). Possible advantages of
reducing length of diy period include extra income from
selling additional milk and simplified dry cow meanagement
(Grummer and Rastani, 2004) but in contrast, eliminating
dry period may reduce milk yield (Pytlewski ef al., 2009)
and lower fertility during the subsequent lactation
(Kuhnet al., 2006a, b). Gumen et al. (2005) reported sumilar
number of days open for cows with 28 and 56 days dry
periods, whereas, Watters ef al. (2006) recorded fewer
days open associated with shorter dry periods but
extending the dry period above 70 days reduced milk yield
(Kuhn et al., 2007).

Under subtropical unsophisticated dairy systems,
emphasis 1s laid on striving for attaimng high milk yield
for the longest possible days in milk without taking mto
consideration the welfare of the lactating cows. Therefore,
emphasis should be placed on dry period as secondary
lactation trait and to explore its association with
functional traits of lactating cows.

The objectives of the present study were to
retrospectively investigate the type of association
between the length of dry period and lactational milk
production, reproductive performance and udder health
status and lifetime milk yield during the subsequent
lactation and to appraise an optimum length of dry period
between 45 and 60 days for Holstemn-Friesian cows raised

in Egypt.
MATERIALS AND METHODS

Description of data: Total of 3872 records presenting 1466
Holstein-Friesian cows were collected between 1996 and
2010 from a commercial dairy herd, located at the newly
reclaimed Nubaria Region (longitude 30.0667°, latitude
30.6667%) 90 km South West of Alexandria, Egypt.
DawyCOMP 305 recording system (Valley Agricultural
Software Company, Califorma, USA) was used.

Corresponding Author: A M.A. Rashad, Department of Amimal Production, Faculty of Agriculture (El-Shatby),
Alexandria University, 22545 Alexandria, Egypt



J. Anim. Vet. Adv., 18 (1): 24-29, 2019

Table 1: Distribution of dry period length categories of Holstein cows under

study

Days dry length (days)  Means (days) Frequency Percentage
<35 24.43 87 2.95
36-49 45.11 571 19.38
50-63 55.81 1281 43.47
64-77 69.31 353 11.98
78-91 83.77 189 6.41
92-105 98.41 159 5.40
106-119 112.36 104 3.53
2120 151.94 203 6.89

Cows were fed according to the NRC (2001)
requirements and were housed freely mn open partly
shaded yards. Milk yield was recorded weekly in a fixed
test day. Artificial insemination was routinely applied
using frozen-thawed semen imported from TUSA. A milking
cow was mmmediately subjected to drying off process
when its daily milk yield dropped below 10 kg of milk
regardless of fresheming date.

Traits and factors under study: Dry Period Length (DPL)
which was the time span between cease of milking and
freshening was classified mto 8 categories, <35, 36-49,
50-63, 64-77, 78-91, 92-105, 106-119 and >120 days. Milk
productive traits were Total Milk Yield (TMY, kg), 305
days Milk Yield (305MY, kg) and Lactation Length (LI, d),
the reproductive traits were Calving Interval (CI, d) and
Days Open (DO, d), the lifetime traits were Complete
Lactation Number (CLN, No.), length of Productive Life
(P, mo), Lifetime Total milk Yield (I.TY, kg) and Lifetime
Dailymilk Yield (LDY, kg) and mastitis score (mast. score)
estimated as the percentage of months of lactation
during which the cows had mastitis one or more times
(Young et al., 1960). Other factors considered in this
study were; sire, vear and season of calving, parity and
age at first calving. LDY was the total milk given by a cow
throughout her life divided by her age in days. The
distribution of observations on DPL is in Table 1. The
largest percentage of observations was located in DPL
category of 50-63 (43.47%).

Statistical analysis: To study the factors affecting DPL,
MIXED procedure (SAS., 2004) was used according to the
following model:

Yuklmnu =p+s, +Fj +C,+B+b,, (X-X)J'_euklmn
Where:
Yjuem = The DPL
n = The overall mean
S, = The random effect of ith sire
F = The Fixed effect of jth year of calving
C, = The fixed effect of kth season of calving
P, = The fixed effect of 1th parity
b, = Aregression coefficient of DPL on AFC
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X = An independent continuous variate of AFC
X = The respective mean
Sjumm — Lhe residual error

Also, to describe the effects of DPL on the
subsequent performance of traits, the following MIXED
procedure model was used:

Y,

ijklmno
Where:
Y — An observation of each analyzed trait

=p+S+F+C, +P+D,_+b, (x-X)+e

ijklmno

v = An overall mean

S, = The random effect of ith sire

F, = The Fixed effect of jth year of calving

C, = The fixed effect of kth season of calving

P, = The fixed effect of Ith parity

D, = The fixed effect of mth DPL category

b, = A regression coefficient of each trait on AFC
X = An mmdependent continuous variate for AFC
X = The respective mean

€iumo = Lhe residual error

Differences among means were tested using LSD ;.
Simple regressions and correlations between DPL and all
studied traits were calculated.

RESULTS AND DISCUSSION

Factors affecting DPL: TLeast squares means and
standard errors of factors affecting DPL are presented in
Table 2. Sire atfected DPL (p<t0.001) with a wide range of
solutions from 40.25-161.83 days. DPL tended to increase
(p<0.001) with advanced parities. Parity 1 had the shortest
DPL (59.51 days), probably due to higher persistency of
first-lactation cows (Stanton et af, 1992). Though
total milk yield increased with advanced lactation,
first-lactation cows tended to have higher yields towards
the end of lactation which resulted mn longer lactations
and shorter DPL (Hossein-Zadeh and Mohit, 2013).
Kuhn et al. (2007) and Hossein-Zadeh and Mohit (201 3)
observed that first-lactation cows had the shortest DPL
and cows i parity 4 and above had the longest. Rashad
(2013) reported that parity had an effect (p<<0.050) on DPL
of Holstein cows and first parity possessed the shortest
dry period.

Also, season and year of calving had effects on DPL
{(p<0.05). Summer-calvers had the shortest DPL whereas
winter-calvers had the longest. Also, Hossein-Zadeh and
Mohit (2013), Rashad (2013) and Usman et al. (2012)
reported effects of season of calving on DPL (p<0.010).
DPL fluctuated by year of calving, it tended to be long
before 2000 then went shorter up to 2007 (64.26 days).
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Table 2: Least Square Means (IL8M) and Standard Errors (SE) of factors
affecting dry period length of Holstein cows

Dry period length (days)

Factor/level No. LSMESE p-values
Sire: 361

Min. - 40.2546.34° 0.001
Max. 161.83+62.50°

Parity:

1 1337 59.51+1.98° 0.001
2 973 64.9441.79°

3 639 65.58+1.82°

4 387 74.28+£2.07*

=5 403 78.94+2.35

Calving season:

Autumn 833 69.94+1.65%"* 0.010
Winter 1279 T1.2041.47

Spring 756 67.19+1.75%¢

Summer 871 66.27+1.68°

Calving year:

1996-1999 908 73.91+2.62¢ 0.040
2000-2003 895 70.43+1.73°

2004-2007 1133 64.26+2.19°

2008-2011 803 65.99+3.26%"

Regression on (-0.097+0.16)° 0.004>°

age at first calving
“*Teast squares means with different letters in the same column within the
sarne factor are significantly different;"Number between practices:b+SE

Differences in DPL by years of calving may be attributed
to changes in management practiced from time to time.
Ovulation synchronizing protocols were adopted in 2004
which had lead to shorter period of days open and
consequently calving mterval and this eventually was
reflected on DPL. Gabr (2005), Hossein-Zadeh and Mohit
(2013) and Rashad (2013) obtained similar significant
effects of year of calving on DPL for Friesian and
Holsteins cows. The regression of DPL on AFC was
negative (p<0.004, Table 2) but in contrast, Shalaby et al.
(2001), Cilek and Tekin (2005) and Rashad (201 3) reported
no significant effect of AFC on DPL.

Effect of DPL on milk production performance: Non
consistent trend mn LL by increasing of DPL was found
(Table 3), however, the longest LL was recorded for the
fifth category (78-91 days) of DPL. Also, this category
was associated with the highest TMY and 305MY (p =
0.001) as compared with first category. TMY and 305MY
increased with DPL up to 78-91 days and then
decreased thereafter. This could be attributed to the
fact that the high producing cows may need more
time to restore the udder secretory tissues before the
commencement of the succeeding lactation which
suggests that a dry period of 78-91 days might be
more adequate for that particular herd. Kuhn et al. (2006a)
indicated that a dry period of 91-100 days was more
satisfactory for first and second lactation cows and
resulted m high milk yield Weglarzy (2009) showed
that the most advantageous DPL. for milk yield was
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61-90 days but Pinedo et al. (2011) recorded that a dry
period of 53-76 days was associated with the highest
305MY.

Effect of DPL on reproductive performance: DPL hadno
effect on reproductive traits (Table 3), however, DO and
CI 1n the subsequent lactation had a tendency to decrease
with short DPL and therefore, the increased previous DPTL
may lower fertility of dairy cows. This coincides with the
negative association between milk vield and fertility and
with the current results that DPL of 78-91 days was
associated the highest TMY and 305MY and with the
shortest DO and CI as compared with shorter DPL
categories. Watters ef al. (2009) mdicated that reduction
of DPL may unprove cow fertility.

Effect of DPL on lifetime performance and mastitis score:
Least squares means and standard errors of lifetime traits
and mastitis scores i different categories of DPL are in
Table 4. DPL had effects on all lifetime traits (p<<0.001).
DPL category of 64-77 days associated with the longest
length of PL, CLN, LTY and LDY. The smallest DPL
category of <35 days associated with the lowest values of
all lifetime traits which tended to increase with DPL up to
64-77 days then decreased thereafter.

Though the DPL of 7891 days was the most
adequate for TMY and 305MY that of 64-77 days was the
second best for 305MY but was the best for lifetime
performance, especially, LDY which 1s used as a good
measure for technical sustaimability. In contrast,
Kulm et al. (2006a) reported that lifetime production was
maximized by 40-50 days DPL after first lactation and by
30-40 days DPL after the second and later lactations
where as DPL shorter than 30 days or longer than 70 days
are costly to LTY and should be avoided.

Mastitis score was clearly affected by DPL
{(p = 0.009). The DPL of 64-77 days was associated with
the highest mastitis score whereas the shortest DPL
exhibited the lowest score (Table 4). The high milk
producing cows tended to have long lactations and are
more sensitive to mastitis. In contrast, Safa et al. (2013)
showed that DPL had no effect on cow health status
including mastitis. Also, Watters et al. (2008) showed that
shortening the dry period down to 34 days did not affect
the mcidence of mastitis in the subsequent lactation.
Rastani et al. (2005) reported a tendency for low somatic
cell score by decreasmg DPL from 56-28 days and
Pinedo et al (2011) reported that extending DPL. from
143-250 days was associated with increased odds of
subclinical mastitis. However, short DPL had negative
effect on somatic cell score (Kuhn et of., 2006b).
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Table 3: Least Squares Means (I.L8M) and Standard Errors (SE) of milk production and reproduction traits of Holstein cows having preceding different dry

period length
Milk production traits Reproduction traits

Dry period length
(day) No. LL” (days) TMY® (kg) 305MY* (kg) DO (days) CF (days)
<35 87 351.15+18.79 4818.45+399.70¢ 3921.79+244.65° 187.73+£20.78 431.18+13.26
36-49 571 360.20+14.17 5995124301 44" 4807.41+184.51 203.87+15.23 454.18+4.54
50-63 1281 365.18+13.36 6129.53+284.21% 4786.17£173.96 214.85+14.27 460.14+3.16
64-77 353 357.95+14.53 6098.01+309.11% 4837.26+189.20¢ 218.99+15.67 462.10+6.05
78-91 189 374.00£16.10 6396.63£342.50° 4893.26+£209.63* 238.70£17.36 466.944+8.58
92-105 159 359.76+16.51 6076.26=351.22% 4755.46+£214.97° 238.02+17.86 471.814828
106-119 104 348.50£18.37 5976.60+£390.91® 4775.45+£239.27 258.04+19.13 464.32£12.09
=120 203 358.36x15.52 5766.00£330.22° 4619.71£202.12¢ 244.64+16.51 463.53+8.82
p-values 0.682 0.001 0.001 0.614 0.811

“Least squares means with different letters in the same colurmn within the same trait are significantly different; *L.I.: Lactation Length, TMY: Tatal Milk Yield,
305d-MY: Adjusted Milk Yield for 305 days, DO: Days Open, CI: Calving Interval

Table 4: Least Squares Means (LSM) and Standard Emors (SE) of lifetime traits and mastitis score of Holstein cows in different dry period

length categories

Lifetime trains

Mastitis score®

Dry period length

(days) No. PL? (mo) CLN* (No.) LTV (k) LDV (kg/day)

<35 366 18.03+3.67¢ 1.53+0.24¢ T377£198 3.8420.4% -0.001+0.002°
36-49 123 47.69+4.02¢ 3.45+0.2¢° 2336242169+ 9.36+0.54% 0.003+0.002%
50-63 427 50.99+3.60¢ 3.77£0.23° 2569941 945 9.96+0.48 0.001+0.002%
64-77 228 61.52+3.78° 4.36+0.25 29174+2040° 10.22+0,5¢¢ 0.00440.002¢
78-91 134 58.49+4.10% 3.91+0.27 26562+£2214® 9,534£0.55% 0.0030.002®
92-105 65 54144448 3.69+0.29¢ 2335742418 8.68+0.60% 0.00340.003%°
106-119 43 49.26+4.85% 3.46+0.32 20767+£2621%° 8.23+0.65% 0.002+0.003%*
2120 45 39.56+4.94¢ 2.7440.32¢ 16701+£2668%° T.44£0.66+° 0.00340.003%°
p-value <0.001 <0.001 <0.001 <0.001 0.009+

L east squares means with different letters in the same column within the same trait are significantly different (p<0.05); PL: Productive Life
Length, CLLN: Complete Lactation Number, LTY: Lifetime Total milk Yield, LDY: Lifetime Daily milk Yield, Mastitis Score: calculated as the percentage

of months of lactation during which the cows had mastitis one or more times

Effect of DPL on some traits as percentages in relation to
category three (50-63 days): Figure 1 show the
performance traits for different DPL expressed as
percentages of those of group three (50-63 days) which
was recommended by Atashi et al. (2013) and others as an
optimum dry period (100%). DPL of <35 days was
concomitant with the lowest percentage of 305MY wlich
then tended to increase with increased the previous DPL
up to 78-91 days then decreased thereafter. Also, DO
tended to mcrease with increasing the previous DPL
confirming that short dry periods may improve fertility.
CLN, LTY and LDY tended to increase by similar increase
in DPL up to 64-77 days then decreased thereafter. This
confirms that the DPL of 64-77 could be adequate for that
particular herd for its good effect on 305MY and lifetime
performance.

Relationships between DPL and traits under study:
Simple regression and correlation coefficients between
DPL and different traits under study are presented in
Table 5. The regression coefficients of TMY, 305MY,LTY
and LDY on days dry were negative (p<0.050) but those
of DO and CT on DPL were positive.
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Table 5: Simpleregression (b+SE) and correlation coefficients between diy
period length and different traits

Correlation
Traits Intercept biSE coefficient
Milk production traits:
LL* (days) 383.59 0.04+0.07" 0.009™
TMY? (kg) 7904.69 -4.40+1.66° -0.048™
305MY* (kg) 6206.71 -5.37£1.09™ -0.089™
Reproductive traits:
DO* (days) 170.02 0.24 + 0.08™ 0.095"™
CT (days) 444.38 0.22 £ 0.08 0.035=
Lifetime traits:
PL® (mo) 78.93 0.05+0.03 0.039=
CLN® (no.) 3.99 0.0001+0.0001 -0.025™
LTY* (kg) 27500 -35.31+16.85" -0.064"
LDY* (kg/days) 11.04 -0.02+0.0001™ -0.177"
Mastitis score® 0.01 0.0001+0.0001™ -0.025™

N8 Not Bignificant; *Rignificant at p<0.035; **Significant at p<0.01;
“L.1: Lactation Length, TMY: Total Milk Yield, 305 days-MY: Adjusted
Milk Yield for 305 days, DO: Days Open, CI: Calving Interval, PL:
Productive Life Length, CLN: Complete Lactation Number, LTY: Lifetime
Total Milk Yield, LDY: Lifetime Daily milk Yield, Mastitis Score:
calculated as the percentage of months of lactation during which the cows
had mastitis one or more times

The correlations between DPL and each of TMY,
305MY, LTY and LDY were negative and confirmed the
decreased 1n yields of milk per lactation or lifespan with
the increase of DPL. The correlations between days dry
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Fig. 1: Percentages of performance traits m dry peried
categories relative to those of 50-63 days. 305MY:
Adjusted Milk Yield for 305 days, DO: Days
Open, CLN: Complete Lactation Number, LTY:
Lifetime Total milk Yield, LDY: Lifetime Daily milk
Yield

with CLN and mastitis score were negative but not
significant but were sigmficant positive with DO only but
not with LL, CT and PL.

Similar results were obtained by Hossein-Zadeh and
Mohit (2013) for the association between DPL with TMY
and CI but not by Degaris et al. (2008) who reported an
mcrease i TMY with the ncrease m DPL. However,
Sawa et al. (2013) found a correlation coefficient
approaching zero between DPL with LL and TMY.

CONCLUSION

In conclusion, studying dry period length is very
umportant for milk production, reproductive performance
and health status of the cow. The most adequate length
of dry period is 64-77 days in Holstein cows raised under
subtropical conditions.
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