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A retrospective study was employed to investigate the effect of dry period length on 
reproduction, incidence of reproductive and metabolic disorders and milk production in Holstein 
cows belonging to a commercial dairy. Over a 5 year period (2000- 2005), data about reproductive 
performance, postpartum and metabolic disorders were collected on 1914 multiparous Holstein 
cows. Out of the obtained data production performance were available only for 793 cows. 
According to the obtained data the dry period was categorized into 10 groups of different lengths. 
Reproductive performances including the interval to 1st service, service period, number of 
inseminations per conception, day's open, calving interval and percentage of pregnant cows within 
100 days in milking (DIM) were recorded as a function of dry period length. The incidence of 
postpartum reproductive and metabolic disorders included retained fetal membranes (RFM), 
endometritis, cystic ovarian disease (COD), mastitis, milk fever (MF), ketosis and abomasal 
displacement were recorded as a function of dry period length. Milk production was also studied in 
relation to dry period length. Statistical analysis of the obtained data was performed.  

The most important notifiable results were: cows with dry period less than 28 days showed the 
best reproductive performance and the highest incidence of abomasal displacement among all 
groups. In general, the incidence of MF and RFM were higher in short dry period cows, while the 
incidence of ketosis was higher in cows with long dry period length. A highly significant difference 
was recorded between daily milk yield of cows with dry period less than 64 days (27.23 kg) and 
those of cows with dry period > 64 days (25.20 kg). 

Finally, it is recommended to keep the dry period of 40-60 day lengths to obtain optimum 
reproduction, health and production of Holstein cows.  

 

 

 

The last 4 to 5 years have seen a renewed 

interest in the effects of dry period length on the 

performance of dairy cattle. Although this topic 

has received considerable attention in the past 

(Schaeffer and Henderson, 1972; Coppock et al., 

1974; Dias and Allaire, 1982 and Funk et al., 

1987), dairy cattle populations have changed 

substantially, both genetically and 

phenotypically over the last 20 years. Selection 

has brought substantial genetic changes in all 

breeds, and management practices have evolved 

considerably as well (AIPL, 2006). Thus, recent 

research (Bachman, 2002; Gulay et al., 2003; 

Kuhn et al., 2005; Rastani et al., 2005) has 

explored length of dry period effects for modern-

day dairy cattle in modern management systems. 

It is well established that a dry period is 

required to replace senescent mammary 

epithelial cells and increase the epithelial 

component of the gland before the next lactation 

(Capuco et al., 2003; Annen et al., 2007). 

Historical studies have shown that an optimal 

dry period length (DPL) is between 50 and 60 d 

(Funk et al., 1987; Sorensen and Enevoldsen 

1991; Makuza and McDaniel; 1996). However, 

recent studies in the United States have 

supported the use of shorter dry periods with 

minimal effects on subsequent milk yields 

(Gulay et al., 2003; Annen et al., 2004; Rastani 

et al., 2005). More recently, it has been 

documented that short dry periods can be applied 

successfully for multiparous cows rather than 

primiparous cows (Pezeshki et al., 2007). 

Apparently, primiparous cows are more sensitive 

to reduced DPL and, consequently, they do not 

produce much milk as multiparous (Pezeshki et 

al., 2007). Some studies reported that long dry 

periods (70 days) have negative effects on milk 

production in the next lactation (Schaeffer and 

Henderson 1972; Sorensen and Enevoldsen 

1991). Omitting the dry period reduces milk 

yield with about 11 - 25% in the next lactation 
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(Remond et al., 1992; Rastani et al., 2005), 

unless somatotropin is used (Annen et al., 2004). 

Information relating the effects of dry period 

length to subsequent reproductive performance 

and health disorders of lactating cows is sparse. 

Lotan and Adler (1976) reported that, days open, 

number of inseminations per conception, and 

pregnancy rates for 18 pairs of dairy cows 

having DP of 30 and 60 d were numerically 

similar. However, the number of animals for 

each group was a limiting factor for statistical 

analysis in that study (n9). Furthermore, other 

studies reported the binomial reproductive 

measurements cows submitted to the same short 

dry periods (Gulay et al., 2003; Annen et al., 

2004), within sufficient statistical power (Annen 

et al., 2004;Gümen et al., 2005). Recently, 

Watters et al., (2006) demonstrated fewer days 

open and greater pregnancy rate in cows with 

shorter dry periods. Moreover, Pezeshki et al., 

(2008) reported that, a 28- d dry period had no 

negative effect on health status and reproductive 

efficiency of the multiparous dairy cows 

compared with a standard dry period (49d). A 

previous report (Enevoldsen and Sorensen 1992) 

was unable to demonstrate any effect of 

shortening the DPL on some typical metabolic 

disorders.  More recently Watters et al., (2008a) 

reported that, the length of dry period had no 

effect on the incidences of ketosis, retained 

placenta, displaced abomasum, and metritis. 

Because of the conflicting reports of the 

previous studies, the objectives of the current 

study were to evaluate the effects of dry period 

length on the reproductive performance, 

incidence of postpartum health disorders and 

production of multiparous Holstein cows in a 

commercial dairy farm under the Egyptian 

circumstances. 

Materials and methods 
Animals. Reproductive, productive and health 
data of 1914 multiparous Holstein cows on a 

large commercial dairy farm were recorded. The 

farm was located in Al Nobaria Region, El 

Behera Governorate - Egypt. The farm 

maintained strict TB and brucellosis control 

measures. Calving occurred throughout the year, 

with a slightly higher number of animals planned 

to calve towards the hot season when demand for 

milk was higher. 
Management 
Housing and nutrition. The animals were 
housed in an open yard system and were 

allocated according stage of lactation and daily 

milk production. All cows were milked 3 times 

each day except during the first 30 DIM when 

they were milked 4 times daily. All cows were 

fed on TMR according NRC (1989 and 2001) 

and had free access to water.  
Dry off protocol. The day of dry off was defined 
according to the stage of lactation, daily milk 

yield or the incidence of long standing 

subclinical mastitis. Cows were dried off over a 

24-h period that involved two milking. Cows 

were milked once and then returned to a pen 

with no access to water. The diet was altered by 

adding straw and was lower in energy than the 

diet fed to lactating cows. Twenty-four hours 

after the first milking, cows returned to the 

parlor for a final milking and dry cow treatment. 

The dry treatment was an intramammary 

antibiotic designed for dry cows. Early dry cows 

were fed on the far - off ration with low energy. 

Two to three weeks before parturition these cows 

were fed on close - up ration with high energy 

content. At calving, all cows were moved to a 

post fresh pen and fed a post fresh lactation diet. 

The post fresh diet was fed until 30 DIM when a 

lactation diet was fed for the remainder of the 

lactation period. As for the length of short or 

long dry period it was not planned. Cows with 

short DP were not intended to have a short DP 

(e.g., cows with twins, cows that spontaneously 

aborted, cows with incorrect breeding dates). 

Consequently, these cows were not managed for 

a short DP. Meanwhile cows with a long dry 

period were those of long day’s open and low 

milk production. 
Reproductive Management. After the 

voluntary waiting period (50-60 days 

postpartum) all lactating cows were observed for 

estrus three times per day and the estrus cows 

were inseminated by using  imported world wide 

frozen semen .The anestrous cows were treated 

by PGF2ά or a timed AI protocol
 
(Ov-synch 

program) . Pregnancy diagnosis was performed 

by rectal palpation between
 
35 and 50 day after 

AI, and pregnant cows had their pregnancy
 

reconfirmed immediately at 160 to 180 day 

pregnant. Cows not diagnosed as pregnant
 
during 

the rectal exam were enrolled in a timed AI 

protocol
 
for re-insemination. 

Data source. All information about an animal 
was recorded on an individual sheet on a 

computer set. Provided individual data included 

birth date, calving, health and metabolic 

disorders, inseminations, dry off dates and milk 

yield results. The last insemination before the 

subsequent calving was assumed to be the 

conception date. The interval from 1
st
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insemination to the fertile one was considered as 

a service period. Reproductive performance for 

individual cow included time to first 

insemination (TFS), service period (SP), number 

of inseminations per conception (S/C), days open 

(DO) and calving interval (CI). Parameters of 

services per conception, day's open and calving 

interval were calculated only for pregnant cows. 

Health disorders including reproductive and 

metabolic disorders. Reproductive disorders 

included retained fetal membranes, endometritis, 

cystic ovarian disease and mastitis. While the 

metabolic disorders included milk fever, ketosis 

and abomasal displacement. Parameters for 

lactation performance included total lactation 

yield (MY), 305 day milk yield and average 

daily milk yield (ADMY).  Data of non –

pregnant cows were excluded. 
Monitoring Health Events in Postpartum 
Cows. Disorders and diseases were defined and 
determined by the management of the farm 

according to Merck Veterinary Manual (1998). 

Retained placenta was defined as the visible 

presence of fetal membranes at the vulva or 

identified in the uterus by vaginal examination 

more than 24 h after parturition. Endometritis 

was defined as inflammation of the lining of the 

uterus as identified by vaginal examination 

and/or the presence of abnormal cervical or 

vaginal discharge. Cystic ovarian disease without 

nymphomaniac behavior was diagnosed by rectal 

examination. Mastitis was defined as visually 

abnormal milk secretions such as clots, flakes, or 

watery consistency from one or more quarters. 

Inflammation of a quarter was also used to 

diagnose mastitis. Milk fever was diagnosed by 

difficulties in standing, staggering and in typical 

cases the cow's head is in a so-called self-

auscultation position with low rectal 

temperature. Cows were considered to be ketotic 

if milk production was less than 10 kg at the 

morning milking during the first 30 days in 

milking (DIM). Decreased appetite, manure 

consistency, and milk yield were also used in the 

diagnosis of ketosis. KetoCheck powder (Great 

States Animal Health, St. Joseph, MO), which 

detects acetoacetate in milk. Displaced 

abomasum was diagnosed as decreased appetite 

accompanied by an audible, high pitched 

tympanic resonance of the left abdominal wall. 

Mastitis was diagnosed by the milkers, whereas 

all other disorders were diagnosed by the 

Veterinarian.  
Data set from lactations after the dry period. 
Records of dry period length were merged with 

information related to the subsequent lactation. 

Only records that fulfilled the following 

requirements were retained: lactation ended with 

the subsequent dry off day at the end of lactation 

and cow of complete reproductive data and 

subsequent calving date recorded.  With this edit, 

only 793 lactations of complete milk yield data 

were included. 
Statistical analysis. A total of 1914 multiparous 
cows were included in the data analyses. Dry 

period length were assigned to ten categories (< 

28, 28 – < 44, 44 – < 50, 50 – <56, 57 – < 64, 64 

– < 71, 71 – < 85, 86 – < 100, 100 – < 120 and > 

120 days). Only cows that had been diagnosed as 
pregnant during the subsequent lactation were 

included in the analysis of reproductive 

performance and lactation performance was 

analyzed only for cows of 305 day milk yield 

with the SAS (1996) program. The incidence of 

reproductive and metabolic disorders was 

calculated by regarding any affected cows with 

one or more disorders as positive (100%) and the 

non affected cow as negative (00 %).The 

incidence was statistically calculated as overall 

mean ± SEM for each age group according to 

Thirkettle (1985). 
Results 

As shown in (Table 1 and Fig. 1) about 

seventy percent of dry period was found to be 

ranged between 44-71 days. Only 7.63 % of dry 

period were shorter than 44 days while more 

than 22% of those were longer than 71 days. 

In general, cows with dry period (> 71 days) 

showed a longer interval to 1
st
 service than those 

of dry period less than 70 days (table 3). 

Meanwhile, cows with dry period less than 28 

days showed the best reproductive performance 

among all groups. Service periods were 

fluctuating with its lower values in cows with 

dry period ≥ 121 and < 28 days and higher 

values in cows with 64-71 days dry period.  

Short dry period (< 28) was associated with 

short days open, low S/C, short calving interval 

and high percentage of pregnant cows within 100 

DIM. Generally, all reproductive performance 

were fluctuating without clear trend associating 

dry period length (Table,1).  

The incidence of chronic endometritis was 

fluctuating without special trend associating the 

dry period length (Table,2). Retained fetal 

membranes were higher in cows with short dry 

period whereas, about 57 % of the incidence 

occurred in cows with dry period < 56 days.  

The incidence of cystic ovarian disease was 

fluctuating with peak level in cows around 66

64                                                                                                                                    BS. VET. MED. J. JULY 2009 VOL. 19, NO.2  





 T
ab

le
 1
: 
 R
ep
ro
d
u
ct
iv
e 
p
er
fo
rm

an
ce
 o
f 
H
ol
st
ei
n
 d
ai
ry
 c
ow

s 
as
 a
 f
u
n
ct
io
n
 o
f 
d
ry
 p
er
io
d
 le
n
gt
h
 

  D
O
=
 d
ay

s 
op

en
   
 S
/C
=
 s
er
vi
ce
s 
p
er
 c
on

ce
p
ti
on

   
C
I=
 in

te
rc
al
vi
n
g 
in
te
rv
al
 

M
ea
n
s 
w
it
h
in
 t
h
e 
sa
m
e 
co
lu
m
n
 w
it
h
 d
if
fe
re
n
t 
al
p
h
ab

et
ic
al
 a
re
 s
ig
n
if
ic
an

tl
y 
d
if
fe
re
n
t 
at
 p
<
 0
.0
5 

     

R
ep
ro
d
u
ct
iv
e 
p
er
fo
rm

an
ce
 

D
ry
 p
er
io
d
 L
en
gt
h
 

 (
X
 ±
 S
E
M
) 

   
   
   
 

In
te
rv
al
 t
o 
1s

t  s
er
vi
ce

  
(d
ay

s)
  

S
er
vi
ce
 p
er
io
d

 
(d
ay

s)
 

D
O

 (d
ay

s)
  

S
/C

 
C
I

 (d
ay

s)
  

P
re
gn

an
t 
an

im
al
s 
w
it
h
in
 1
00

 D
IM

 
(a
/n
 %

 ±
 S
E
) 

<
 2
8 
 

(1
7.
77

 ±
 1
.3
5)
 

6
6
.8
4
 ±
 6
.6
4
 a

 
7
0
.5
8
 ±
 1
4
.6
2
 a

 
1
3
7
.4
2
 ±
 1
5
.1
4
 a

 
2
.6
7
7
 ±
 0
.2
8
 a
b

 
4
1
8
.4
2
 ±
 1
5
.1
4
 a
 

1
5
/3
1
 

(4
8
.3
8
 ±
 9
.1
2
) 
 

28
 <
 4
4 

 (
38

.2
3 
±
 0
.4
1)
 

7
6
.4
 ±
 2
.7
0
 a
b

  
8
7
.9
0
 ±
 9
.1
6
  
ab

 
1
6
4
..
1
2
 ±
 9
.8
3
  
ab

 
2
.9
7
4
 ±
 0
.2
0
  
ab

 
4
4
5
.1
2
 ±
 9
.8
3
ab

  
3
9
/1
1
5
 

(3
3
.9
1
 ±
 4
.4
3
) 

44
 <
 5
0 
 

(4
7.
21

 ±
0.
11

) 
8
1
.8
4
 ±
 2
.2
5
 b

 
8
1
.2
6
 ±
 5
.9
9
 a

 
1
6
3
.0
9
 ±
 6
.5
3
 a
b

 
2
.8
1
2
 ±
 0
.1
1
 a
b

 
4
4
4
.0
9
 ±
 6
.5
3
 a
b

 
8
6
/2
5
5
 

(3
3
.7
2
 ±
 2
.9
6
) 

50
 <
 5
6 
 

(5
3.
07

 ±
0.
08

) 
7
9
.4
8
 ±
 1
.7
5
 a
b

 
8
4
.4
2
 ±
 4
.2
3
 a
b

 
1
6
3
.9
1
 ±
 4
.3
6
 a
b

 
2
.9
4
5
 ±
 0
.0
8
 a
b

 
4
4
4
.9
1
 ±
 4
.3
6
 a
b

 
2
2
1
/5
8
7
 

(3
7
.6
4
 ±
 2
.0
0
) 

57
 <
 6
4 
 

(5
9.
42

 ±
 0
.1
0)
 

7
7
.0
2
 ±
 1
.7
2
 a
b

 
7
7
.3
8
 ±
 5
.1
9
 a

 
1
5
4
.4
0
 ±
 5
.2
9
 a

  
2
.7
4
2
 ±
 0
.1
0
 a
b

 
4
3
5
.4
0
 ±
 5
.2
9
 a

 
1
3
7
/3
5
6
 

(3
8
.4
8
 ±
 2
.5
8
) 

64
 <
 7
1 

 (
66

.3
8 
±
 0
.1
6)
 

8
1
.6
5
 ±
 3
.4
1
 a
b

 
1
0
5
.6
5
 ±
 9
.9
6
 b

 
1
8
7
.2
7
 ±
 1
0
.5
2
 b

 
3
.5
2
0
 ±
 0
.2
2
 b

 
4
6
8
.2
7
 ±
 1
0
.5
2
 b

 
3
6
/1
2
5
 

(2
8
.8
0
 ±
 4
.0
6
) 

71
 <
 8
5 

 (
77

.8
8 
±
 0
.4
1)
 

8
4
.0
9
 ±
 3
.9
6
 a
b

 
7
7
.6
8
 ±
 9
.0
9
 a
b

 
1
6
1
.7
7
 ±
 9
.5
7
 a
b

  
2
.6
4
6
 ±
 0
.1
7
 a
b

 
4
4
2
.7
7
 ±
 9
.5
7
 a
b

 
3
7
/1
1
3
 

(3
2
.7
4
 ±
 4
.4
3
) 

86
 <
 1
00

 
 (
91

.9
2 
±
 0
.4
5)
 

8
7
.8
1
 ±
 4
.9
1
 b

  
9
4
.1
0
 ±
 1
0
.3
7
 a
b

 
1
8
1
.9
1
 ±
 1
0
.9
9
 b

 
3
.3
0
8
 ±
 0
.2
3
 b

 
4
6
2
.9
1
 ±
 1
0
.9
9
 b

 
1
9
/7
8
 

(2
4
.3
5
 ±
 4
.8
9
) 

10
0 
<
 1
21

 
 (
10

9.
29

 ±
 0
.5
8)
 

8
9
.8
9
 ±
 4
.5
5
 b

 
8
4
.7
4
 ±
 8
.5
9
 a
b

 
1
7
6
.6
2
 ±
 8
.7
5
 a
b

 
2
.7
9
2
 ±
 0
.1
7
 a
b

 
4
5
7
.6
2
 ±
 8
.7
5
 a
b

 
2
2
/1
0
5
 

(2
0
.9
5
 ±
 3
.9
9
) 

≥
 1
21

 
 (
15

8.
48

 ±
3.
03

) 
8
5
.0
3
 ±
 3
.6
6
 b

 
6
9
.2
1
 ±
 7
.0
2
 a

 
1
5
4
.2
4
 ±
 7
.6
6
 a

 
2
.5
8
6
 ±
 0
.1
5
 a

 
4
3
5
.2
4
 ±
 7
.6
6
 a

 
4
2
/1
4
0
 

(3
0
.0
0
 ±
 3
.8
8
) 

O
ve
r 
al
l  

(6
6.
70

 ±
 0
.7
4)
 

8
0
.6
9
 ±
 0
.9
0
 

 
8
3
.0
7
 ±
 2
.2
5

 
1
6
3
.7
5
 ±
 2
.3
5

  
2
.8
8
7
 ±
 0
.0
4

 
4
4
4
.6
7
 ±
 2
.3
5

 
6
6
4
/1
9
1
4
 

(3
4
.6
9
 ±
 1
.0
8
) 

 
HUSSEIN                                                                                                                                                65 



  
66                                                                                                                            BS. VET. MED. J. JULY 2009 VOL. 19, NO.2  

 

T
ab

le
 2
: 
In
ci
d
en
ce
 o
f 
so
m
e 
p
os
tp
ar
tu
m
 d
is
or
de
rs
 in

 H
ol
st
ei
n
 d
ai
ry
 c
ow

s 
as
 a
 f
u
n
ct
io
n
 o
f 
dr
y 
p
er
io
d
 le
n
gt
h
 

  R
F
M
=
 r
et
ai
n
ed
 f
et
al
 m

em
b
ra
n
es
  C

O
D
=
 c
ys
ti
c 
ov

ar
ia
n
 d
is
ea
se
   
 M

F
=
 m

il
k 
fe
ve
r 
 a
/n
 =
 n
u
m
b
er
 o
f 

af
fe
ct
ed
 a
n
im

al
s 
w
it
h
in
 a
n
im

al
 g
ro
u
p
 

M
ea
n
s 
w
it
h
in
 t
h
e 
sa
m
e 
co
lu
m
n
 w
it
h
 d
if
fe
re
n
t 
al
p
h
ab

et
ic
al
 a
re
 s
ig
n
if
ic
an

tl
y 
d
if
fe
re
n
t 
at
 p
<
 0
.0
5 

 

D
ry
 p
er
io
d
 le
n
gt
h
 

(d
ay

s)
 

In
ci
d
en

ce
 o
f 
 r
ep
ro
d
u
ct
iv
e 
an

d
 m

et
ab

ol
ic
 d
is
or
d
er
s 

R
an

ge
 

(X
 ±
 S
E
) 

D
is
tr
ib
u
ti
on

 r
at
e 

(%
 ±
 S
E
 )
 

R
F
M
 

C
h
ro
n
ic
 

en
d
om

et
ri
ti
s 

C
O
D
 

M
as
ti
ti
s 

M
F

 
a/
n

 
(%

 ±
 S
E
)

 

K
et
os
is

 
a/
n

 
(%

 ±
 S
E
)

  

A
b
om

as
al
 

D
is
p
la
ce
m
en

t 
a/
n

 
(%

 ±
 S
E
) 

<
 2
8
 

(1
7
.7
7
 ±
 1
.3
5
) 

3
1
/1
9
1
4

  

(1
.6
2
 ±
 0
.2
8
9
 )
 a

 

5
/3
1

  

(1
6
.1
3
 ±
 6
.7
2
) 
b
c

 

1
6
/3
1

 

(5
1
. 
6
1
 ±
 9
.1
2
)

 

1
/3
1

 

(3
.2
3
 ±
 3
.2
2
6
) 
a

 

2
/3
1
 

(6
.4
5
 ±
 4
.4
9
) 
ab

 

3
/3
1

 

(9
.6
8
±
 5
.4
0
)

 

1
/3
1

 

(3
.2
3
±
3
.2
3
)

 

1
8
/3
1

 

(5
8
.0
6
 ±
 9
.0
1
) 
c

 

2
8
 <
 4
4
 

(3
8
.2
3
 ±
 0
.4
1
) 

1
1
5
/1
9
1
4

  

(6
.0
1
 ±
 0
.5
4
3
) 
c

  

2
5
/1
1
5

  

(2
1
.7
4
 ±
 3
.8
6
3
) 
c

 

6
7
/1
1
5

 

(5
8
. 
2
6
 ±
 4
.6
1
9
)

 

1
1
/1
1
5

 

(9
.5
7
 ±
 2
.7
5
) 
ab

 

9
/1
1
5

  

(7
.8
2
 ±
 2
.5
1
) 
ab

 

6
/1
1
5

 

(5
.2
2
±
2
.0
8
)

 

3
/1
1
5

 

(2
.6
1
±
1
.4
9
)

 

1
0
/1
1
5

 

(8
.7
0
 ±
 2
.6
3
) 
b
c

 

4
4
 <
 5
0
 

(4
7
.2
1
 ±
0
.1
1
) 

2
5
5
/1
9
1
4

  

(1
3
.3
2
 ±
 0
.7
7
7
) 
d

 

2
8
/2
5
5

  

(1
0
.9
8
 ±
 1
.9
6
2
) 
b

 

1
3
9
/2
5
5

 

(5
4
. 
5
1
 ±
 3
.1
2
4
) 

1
7
/2
5
5

 

(6
.6
7
 ±
 1
.5
6
) 
ab

 

2
4
/2
5
5

  

(9
.4
1
 ±
 1
.8
3
) 
ab

 

5
/2
5
5

 

(1
.9
6
±
0
.8
7
)

 

4
/2
5
5

 

(1
.5
7
±
 0
.7
8
)

 

8
/2
5
5

  

(3
.1
4
 ±
 1
.1
0
) 
ab

 

5
0
 <
 5
6
 

(5
3
.0
7
 ±
0
.0
8
) 

5
8
7
/1
9
1
4

  

(3
0
.6
7
 ±
 1
.0
5
4
) 
f

  

4
7
/5
8
7

  

(8
.0
1
 ±
 1
.1
2
1
) 
ab

  

3
3
2
/5
8
7

 

(5
6
. 
5
6
 ±
 2
.0
4
8
)

 

4
6
/5
8
7

 

(7
.8
4
 ±
 1
.1
1
) 
ab

 

7
0
/5
7
8
 

(1
1
.9
2
 ±
 1
.3
3
) 
b

 

9
/5
8
7

 

(1
.5
3
±
0
.5
1
)

 

8
/5
8
7

 

(2
.7
9
±
0
.9
7
)

 

2
4
/5
8
7

 

(4
.0
9
 ±
 0
.8
1
) 
b

 

5
7
 <
 6
4
 

(5
9
.4
2
 ±
 0
.1
0
) 

3
5
6
/1
9
1
4

  

(1
8
.6
0
 ±
 0
.8
9
0
) 
e

 

2
5
/3
5
6

  

(7
.8
7
 ±
 1
.4
2
9
) 
ab

 

1
8
9
/3
5
6

 

(5
3
. 
0
9
 ±
 2
.6
4
9
)

 

2
8
/3
5
6

 

(7
.8
7
 ±
 1
.4
3
) 
ab

 

1
8
/3
5
6

 

(5
.0
6
 ±
 1
.1
6
) 
a

 

5
/3
5
6

 

(1
.4
0
±
0
.6
2
)

 

6
/3
5
6

 

(1
.6
9
±
0
.6
8
)

 

9
/3
5
6

 

(2
.5
2
 ±
 0
.8
3
) 
a

 

6
4
 <
 7
1
 

(6
6
.3
8
 ±
 0
.1
6
)  

1
2
5
/1
9
1
4

  

(6
.5
3
 ±
 0
.5
6
5
) 
c

 

9
/1
2
5

  

(7
.2
0
 ±
 2
.3
2
1
) 
ab

 

7
6
/1
2
5

 

(6
0
. 
8
0
 ±
 4
.3
8
4
)

 

1
7
/1
2
5

 

(1
3
.6
 ±
 3
.0
8
) 
b

 

1
2
/1
2
5

 

(9
.6
 ±
 2
.6
4
) 
 a
b

 

3
/1
2
5

 

(2
.4
0
±
1
.3
7
)

 

3
/1
2
5

 

(2
.4
0
±
1
.3
7
)

 

5
/1
2
5

 

(4
.0
 ±
 1
.7
6
) 
ab

 

7
1
 <
 8
5
 

(7
7
.8
8
 ±
 0
.4
1
) 

1
1
3
/1
9
1
4

  

(5
.9
0
 ±
 0
.5
3
9
) 
c

 

5
/1
1
3

  

(4
.4
2
 ±
 1
.9
4
3
) 
a

 

5
9
/1
1
3

 

(5
2
.2
1
 ±
 4
.7
2
0
)

 

8
/1
1
3

  

(7
.0
8
 ±
 2
.4
2
) 
ab

 

1
3
/1
1
3

 

(1
1
.5
0
 ±
 3
.0
1
) 
ab

 

3
/1
1
3

 

(2
.6
5
±
1
.5
2
)

 

2
/1
1
3

 

(1
.7
7
±
1
.2
5
)

 

5
/1
1
3

 

(4
.4
2
 ±
 1
.9
4
) 
ab

 

8
6
 <
 1
0
0
 

(9
1
.9
2
 ±
 0
.4
5
) 

7
8
/1
9
1
4

  

(4
.0
8
 ±
 0
.4
5
2
) 
b

  

4
/7
8

  

(5
.1
3
 ±
 2
.5
1
4
) 
ab

 

4
9
/7
8

 

(6
2
. 
8
2
 ±
 5
.5
0
8
)

 

5
/7
8

  

(6
.4
1
 ±
 2
.7
9
) 
ab

 

1
1
/7
8

  

(1
4
.1
0
 ±
 3
.9
7
) 
b

 

2
/7
8

 

(2
.5
6
±
1
.8
0
)

 

3
/7
8

 

(3
.8
5
±
2
.1
9
)

 

1
/7
8

 

(1
.2
8
 ±
 1
.2
8
) 
a

  

1
0
0
 <
 1
2
1
 

(1
0
9
.2
9
 ±
0
.5
8
)  

1
0
5
/1
9
1
4
 

(5
.4
9
 ±
 0
.5
2
1
) 
b
c

  

1
0
/1
0
5

  

(9
.5
2
 ±
 2
.8
7
8
) 
ab

 

6
6
/1
0
5

 

(6
2
. 
8
6
 ±
 4
.7
3
8
)

 

1
0
/1
0
5

 

(9
.5
2
 ±
 2
.8
8
) 
ab

 

7
/1
0
5

 

(6
.6
7
 ±
 2
.4
5
) 
ab

 

4
/1
0
5

 

(3
.8
1
±
1
.8
8
)

 

5
/1
0
5

 

(4
.7
6
±
2
.0
9
)

 

3
/1
0
5

 

(2
.8
6
 ±
 1
.6
3
) 
ab

 

≥
 1
2
1
 

1
5
8
.4
8
 ±
 3
. 
0
3
 

1
4
0
/1
9
1
4
 

(7
.3
1
±
 0
.6
) 
c  

8
/1
4
0

  

(5
.7
1
±
 1
.9
7
) 
ab

 

7
4
/1
4
0

 

(5
2
. 
8
6
±
 4
.2
3
)

 

1
4
/1
4
0

 

(1
0
.0
±
2
.5
4
) 
ab

 

1
1
/1
4
0

 

(7
.8
6
±
2
.2
8
) 
ab

 

5
/1
4
0

 

(3
.3
7
±
1
.5
7
)

 

7
/1
2
0

 

(5
.8
3
±
2
.1
5
) 

5
/1
4
0

 

(3
.5
7
±
1
.5
7
) 
ab

 

O
v
er
al
l 
m
ea
n
 

1
9
1
4
/1
9
1
4
 

(1
0
0
%
) 

1
6
9
/1
9
1
4

  (8
.8
3
 ±
 0
.6
5
)

 

1
0
6
7
/1
9
1
4

 (5
5
.7
5
±
1
.1
4
0
)

 

1
5
7
/1
9
1
4

 (8
.2
0
±
 0
.6
2
)

 

1
7
7
/1
9
1
4

  (9
.2
5
±
0
.6
6
)

 

4
5
/1
9
1
4

 

(2
.3
5
7
±
 0
.3
5
)

 

4
2
/1
9
1
4

 (2
.1
9
±
0
.3
3
)

 

8
8
/1
9
1
4

 (4
.6
0
±
0
.4
8
)

 

 



 

 
Table 3: Some productive indices in relation to different durations of dry period in Holstein cows 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
MY= milk yield            ADMY= average daily milk yield         
Means within the same column with different alphabetical are significantly different at p< 0.05. 
 
 
 

 

Productive performance Dry period length 

(X ± SEM) N Total MY/ lactation 305 day MY ADMY 

< 28 
(17.14 ± 2.27) 

14 9850.43 ± 562.63 
b
 7404.08 ± 392.53 

ab
 24.28 ± 1.29 

a
 

28 < 44 
(38.52 ± 0.50) 

62 9152.86 ± 377.40 
ab
 9004.51 ± 350.50 

c
 29.52 ± 1.15 

c
 

44 < 50 
(47.29 ±0.16) 

94 9262.79 ± 324.24 
ab
 8143.93 ± 234.59 

b
 26.70 ± 0.77 

bc
 

50 < 56 
(53.14 ±0.12) 

255 9517.13 ± 179.98 
b
 8366.47 ± 131.15 

b
 27.43 ± 0.43 

bc
 

57 < 64 
(59.52 ± 0.15) 

151 9365.19 ± 200.00 
b
 8096.92 ± 159.61 

b
 26.55  ± 0.52 

b
 

64 < 71 
(66.21 ± 0.21) 

61 8835.39 ± 369.31 
ab
 7631.48 ± 254.87 

ab
 25.02 ± 0.84 

a
 

71 < 85 
(78.36 ± 0.63) 

42 9129.43 ± 422.23 
ab
 7742.92 ± 271.28 

ab
 25.39 ± 0.89 

a
 

86 < 100 
(93.22 ± 0.75) 

36 8261.78 ± 438.36 
a
 7606.59 ± 331.09 

ab
 24.94 ± 1.09 

a
 

100 < 121 
(111.33 ±1.07) 

33 8976.33 ± 511.24 
ab
 8376.40 ± 488.42 

ab
 27.46 ± 1.60 

bc
 

≥ 121 
(155.31 ±4.60) 

45 8316.84 ± 386.64 
a
 7259.82 ± 207.82 

a
 23.80 ± 0.68 

a
 

Over all 793 9210.33 ± 101.03 8142.2 ± 76.45 26.69 ± 0.25 
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days dry and the bottom level in cows with dry 

period < 28 days. Postpartum mastitis  

was at its peak level in cows with dry period 

length of 50-56 and 71-100 days. The current 

study revealed that, cows with short dry period 

(< 44 days) exhibiting a significantly higher 

percent of abomasal displacement and non 

significant higher percent of milk fever in 

comparison with those had longer dry period. 

Otherwise, cows with long dry periods (> 86 

days) showed a non significant higher incidence 

of ketosis in comparison with those had shorter 

dry period (< 86 days). 

As shown in (Table 3) the average daily milk 

yield and 305 day milk yield were at the peak in 

cows with previous 28-44 days dry and the 

bottom in cows with dry period over 121 days. 

Cows with dry period over 64 days had lower 

305 day milk yield in comparison with those had 

shorter dry periods. A highly significant 

difference was recorded between daily milk yield 

of cows with dry period under 64 days (27.23 ± 

0.04) and those of cows with dry period over 64 

days ( 25.20  ± 0.07 kg). Cows had dry period < 

64 days gave  total milk yield/ lactation over 9 

tons while, those of dry period > 64 days almost 

produced total milk yield / lactation less than 9 

tons. Cows of short dry period (< 28 d) tend to 

have longer lactation period in comparison with 

those of long dry period. 

Discussion 
This retrospective study was employed to 

investigate the effect of dry period length on 

reproduction, incidence of reproductive and 

metabolic disorders as well as milk production in 

a commercial Holstein herd. We hypothesized 

that reducing the dry period length would result 

in better reproductive efficiency, as observed in 

recent studies of Gümen et al., (2005); Grummer 

et al., (2007).  

The present study was conducted on the 

reproductive and productive data of 1914 cows 

over a 5 year period (2000- 2005) assigned per 

different dry period lengths. In the current study 

there was an obvious reduction in the interval to 

1
st
 service and days open when cows had a short 

dry period length (< 28 days). Nearly the same 

results were obtained by Gümen et al.,(2005) 

and Watters et al., (2008b) who reported a 

reduction in the interval to 1
st
 service and days 

open by 15 and  24 days, respectively, when 

cows had a shortened (28 day) vs. a traditional 

(56 day) dry period.  

Furthermore, increased percentage of 

pregnant cows by 100 DIM was observed in 

cows having a short dry period. These results 

agreed with that reported by Gümen et al., 

(2005). The obtained improvement in 

reproductive efficiency might be attributed to the 

axiom that, shorter dry period and earlier 

ovulation were associated with a reduction in 

negative energy balance and high dry matter 

intake (DMI) during the first three weeks after 

calving (Rastani et al., 2005). Moreover, 

Grummer, (2007) hypothesized that; fewer days 

to first ovulation in cows with a shortened dry 

period would results in earlier pregnancy and 

consequently reduced the days open. 

Furthermore, relationships between energy 

balance (EB) and first postpartum ovulation as 

well as resumption of ovarian cyclicity were 

obtained by Butler et al., (1981); Canfield et al., 

(1990). In the same trend, Rastani et al., (2005) 

reported that cows received no DP or a reduced 

DP (28 d) had less negative EB compared with 

cows received a traditional (56-d) DP. Consistent 

with the relationship between EB and days to 

first postpartum ovulation, Gümen et al., (2005) 

found that cows with shorter DP ovulated sooner 

(13.2 d, 23.8 d, and 31.9 d for 0-, 28-, and 56-d 

DP, respectively).  

It is well known that, reproductive 

performance of dairy cattle improved with earlier 

return to ovarian cyclicity (Thatcher and Wilcox, 

1973; Staples et al., 1990; Darwash et al., 1997). 

The results of the present study augment the 

concept that earlier first ovulation may improve 

the reproductive performance as it was clear that, 

decreasing the DP length was associated with a 

lower interval  to 1st service, decreased  days 

open  and increased percentage of pregnant cows 

within 100 DIM. However, some investigators 

reported lower (Smith and Wallace, 1998) or no 

changes (Royal et al., 2000) in reproductive 

performance with a shorter time to first 

postpartum ovulation. Furthermore, Lotan and 

Adler (1976) found that the number of services 

per conception, pregnancy rate, and days open 

did not differ when comparing 30- to 60-days 

dry period. Similarly, Pezeshki et al., (2007) did 

not find a consistent improvement in 

reproductive measures with a decreased dry 

period length, although first-service conception 

rate was higher in multiparous cows with a 35-

days dry period compared with a 42- or 56-days 

dry period.  

The results of the present study revealed 

that, retained fetal membranes were higher in 

cows with short dry period (< 44 days). These 

results are consistent with that of Grummer and 
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Rastani (2005) and come inconsistent with that 

of Coppock et al., (1974); Davicco et al., (1992). 

Coppock et al., (1974) indicated that dry period 

lengths of 20, 30, 40, 50, and 60 days had no 

effect on the incidence of ketosis, milk fever, or 

retained placenta. However, this study was 

conducted since 35 years ago on what today 

would be considered low producing cows 

(<7,000 kg/year). The increased incidence of 

RFM in cows with short dry period might be 

attributed to the opinion that, stress of high milk 

yield and hypocalcaemia prevent uterine 

contractions necessary for expulsion of the 

placenta, decrease dry matter intake specially in 

late gestation and early post calving may lead to 

negative energy balance (NEB). NEB will lead 

not only to immune suppression but also 

excessive adipose fatty acid immobilization and 

consequently increasing the blood levels of non 

estrified fatty acids (NEFA). Dyk et al., (1995) 

found that elevated NEFA concentrations during 

the last 7 d before calving were associated with 

greater incidences of ketosis, displaced 

abomasum, and retained fetal membranes. 

Moreover, it has been suggested that, the 

insufficient leukocyte activity immediately post-

partum resulting in inadequate collagen 

breakdown of the tissues and thus a failure of 

tissue separation (Kimura et al., 2002). 

The incidence of cystic ovarian disease in 

the current study were fluctuating with peak 

level in cows  around 66 days dry and bottom 

level in cows with dry period < 28 days. 

Unfortunately there is no data in the available 

literature discuss the effect of dry period length 

on the incidence of cystic ovarian disease.  

In the current study, cows with dry period < 

28-d and > 64 days produced significantly lower 

daily milk yield than other groups. The results of 

the current study augment the argument that, the 

COD are mainly observed in high yielding dairy 

cows during the first 100 DIM and milk yield is 

generally considered a risk factor (Hooijer et al., 

2001; Lucy, 2001). Moreover, besides the truth 

that COD are hereditary (Cole et al., 1986), a 

genetic correlation between cysts and milk 

production traits was established, indicating that 

an ongoing selection for production parameters 

will increase the incidence of COD (Hooijer et 

al., 2001). Furthermore, these results could be 

discussed on the base of NEB and its 

repercussions, as during NEB, circulating 

concentrations of IGF-1, insulin, glucose (Beam 

and Butler, 1999) and leptin (Liefers et al., 2003) 

are reduced, while concentrations of NEFA and 

β- hydroxybutyrate (BHB) are increased 

(Rukkwamsuk et al., 2000). As mentioned 

earlier, the IGF system plays an important role in 

follicle growth and development. Besides a 

direct effect, IGF-1 together with insulin 

indirectly stimulates follicular development 

through up regulation of the LH-receptor on 

granulosa cells (Davoren et al., 1986). Therefore, 

low systemic IGF-1 concentrations early post 

partum could contribute to anovulation and 

subsequent development of cystic follicles as 

shown by Zulu et al., (2002). According to the 

later author, cows developing cysts have high 

serum NEFA concentrations during the first 

week(s) post partum. The elevated NEFA 

concentrations for 48 h can decrease insulin 

secretion by the β-cells of the pancreatic islets in 

response to a glucose challenge (Mason et al., 

1999). Moreover, NEFA are cytotoxic for 

several cell types, including granulosa cells 

(Ulloth et al., 2003). Besides NEFA, increased 

serum ketone concentrations also affect ovarian 

function (Reist et al., 2000) indicating that these 

metabolites may be mediators of the negative 

effect of NEB on follicular development. High 

ketone concentrations increase the risk of cyst 

occurrence (Andersson et al., 1991) and 

consequently are likely candidates to be involved 

in the occurrence of COD. 

The present study revealed that, postpartum 

mastitis was at its peak level in cows with dry 

period length of 50-56 and 71-100 days. These 
results agreed with that of Enevoldsen and 

Sorensen, (1992); Remond et al., (1992); Gulay 

et al., (2003); Annen et al., (2004); Rastani et 

al., (2005); Watters et al., (2008b). Retrospective 

analysis of data from commercial farms has 

shown that a dry period of 60 days or less 

resulted in a higher overall mastitis in the 

subsequent lactation (Kuhn et al., 2006).  

The results of the present study showed a 

high tendency of short dry period cows to have 

abomasal displacement. These results agreed 

with Grummer and Rastani et al., (2005). 

Abomasal displacement is the most important 

disease complex associated with the abomasum 

in cattle commonly occurs in the first 30 days of 

lactation and is often associated with metabolic 

or hepatic disease (Rohn et al., 2004). The 

incidence of left displaced abomasum in dairy 

cows (LDA) was reported to be 1.2% and right 

displaced abomasum (RDA) as 0,4% (Hamann et 

al., 2004). The aetiology of the condition is not 

clearly established and is probably of a multiple 

nature, the following risk factors have been 
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identified: high yielding cows (Ricken et al., 

2004), intensive concentrate feeding, late 

gestation or early lactation, changes in weather 

conditions (da Silva et al., 2004), marked body 

condition score loss in the periparturient period 

(Kim and Suh, 2003), association with milk 

fever and poor dry cow management (Ricken et 

al., 2004).  

The current study revealed that, cows with 

long dry periods (> 86 days) showed a non 

significant higher incidence of ketosis in 

comparison with those had shorter dry period. 

Lactating cows are most susceptible to metabolic 

and infectious diseases during the first few 

weeks post calving. During this period they are 

typically in negative energy balance (EB) 

because they cannot consume sufficient energy 

to meet requirements for maintenance and 

lactation (Grummer and Rastani, 2004). Two 

consequences of negative EB associated with 

traditional or long dry period are immune 

suppression (Burton et al., 2001) and 

mobilization of fatty acids from adipose tissue 

(Bertics et al., 1992). Excessive mobilization 

results in lipid related metabolic disorders, such 

as hepatic lipidosis and ketosis, and elevated non 

estrified fatty acids (NEFA) in blood prepartum 

has been associated with other complications 

such as retained placenta, mastitis and displaced 

abomasum (Cameron et al., 1998). There is 

limited information on the effect of DP length on 

incidences of health disorders because large 

animal numbers are required to have sufficient 

statistical power to detect treatment differences. 

In agreement  with Kuhn and Hutchison, 2005, 

to assess the effect of shortening the DP on 

animal health requires the use of a large 

commercial dairy or several dairies because most 

of the previous studies were carried on university 

herds which are typically small and do not 

facilitate needed replication. 

In the current study, cows with dry period 

less than 28 and more than 64 day produced 

significantly lower daily milk yield than other 

groups. Moreover, the estimated 305 DIM yield 

in the cows with short dry period was 7404.08 ± 

392.53 KG which was lower than traditional dry 

period (8366.47 ± 131.15 kg).  

Omitting the dry period reduces milk yield 

with about 11 - 25% in the next lactation 

(Remond et al., 1992; Rastani et al.,2005 and 

Watters et al., 2008a). Funk et al., (1987) 

indicated that cows given a DP between 60 and 

69 d produced 459 kg more milk in the 

subsequent lactation than those given a DP <40 

d. Others have reported a loss in milk yield when 

the DP is reduced to less than 40 d (Coppock et 

al., 1974; Remond et al., 1997; Rastani et al., 

2005). Sorensen and Enevoldsen (1991) also 

reported that when the DP was reduced from 10 

or 7 wk to 4 wk there was a loss in milk yield by 

dual-purpose Danish cows. In contrast, Gulay et 

al., (2003) reported that milk yield did not differ 

when comparing a 30- to 60-d DP (38.4 vs. 38.7 

kg/d, respectively). Annen et al., (2004) reported 

that reducing DP length from 60 to 30 d 

significantly affects second-lactation cows but 

not third and greater lactation cows. A recent 

retrospective analysis of farm records indicated 

that milk yields from cows in their third lactation 

or greater are not affected by DP length whereas 

those in their second lactation are affected by DP 

length (Kuhn et al., 2006). The last authors 

indicated that when days dry are less than 56, a 

loss in milk production occurs during the 

subsequent lactation. 

Dias and Allaire (1982) indicated DP length 

might affect the level of milk production 

differently depending on length of the calving 

interval. It was reported that when the calving 

interval was less than 340 d, a DP of at least 55 d 

was required to maximize milk production 

during two consecutive lactations (Dias and 

Allaire, 1982).  

A highly significant difference was recorded 

between daily milk yield of cows with dry period 

under 64 days (27.23 ± 0.04) and those of cows 

with dry period over 64 days ( 25.20  ± 0.07 kg). 

The same results were recorded by Watters et al., 

(2008a).The last authors reported that, mean 

postpartum milk production was 2.1 kg/d greater 

for cows with 56 d compared with 30 d dry 

period length. The lower capacity for milk 

production in the subsequent lactation in the 

cows of short dry period were not because of 

differences in days dry or to occurrence of either 

pre or postpartum calving-related diseases or 

mastitis, but likely were due to differences in 

mammary tissue response to local or systemic 

factors (Gulay et al., 2003; Andersen et al., 

2005). 

The current study revealed that, cows had 

dry period < 64 days gave a total milk yield/ 

lactation over 9 tons while, those of dry period > 

64 days almost produced a total milk yield / 

lactation less than 9 tons. The same results were 

reported by Schaeffer and Henderson (1972); 

Sorensen and Enevoldsen (1991). Cows with 

long dry period become over conditioned 

(Wildman et al., 1982). Over conditioned cows, 
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when compared with normal cows, have less 

appetite at calving and high losses in BCS 

(Gulay et al., 2003), which, in combination with 

the high energy need for the onset of milk 

production, results in a greater negative energy 

balance after calving (Grummer et al., 2000). 

Body condition score loss was approximately 

one-quarter point greater after calving in cows 

given a 60-d DP relative to those given a 30-d 

DP; (Gulay et al., 2003).  

In the current study, milk production of short 

dry period cows (< 28 d) pointed to long 

lactational period versus short dry period which 

may indicate a high heritability of short dry 

period and long lactation period. 

These observational datasets of the current 

study were analyzed retrospectively, the number 

of records for cows with < 28- d dry periods is 

limited relative to the number of records for 

cows with traditional dry periods. More 

importantly, the cows with short dry periods 

within these datasets were not assigned at 

random to have a planned short dry period. 

Instead, the < 28- d dry-period category is 

composed primarily of a nonrandom population 

of cows that freshened earlier than expected for 

various reasons. Moreover, these cows did not 

manage to best prepare them to transition into a 

profitable lactating state by monitoring her body 

condition and providing an appropriate dietary 

regimen as calving approaches. Thus, results 

obtained using the retrospective data analysis 

approach are biased in favor of identifying the 

60-d dry period as being more beneficial, in 

terms of subsequent milk yields, than the < 28- d 

dry period. 
 

Conclusion 
Shortening the DP results in early 

improvement of fertility but diminished as 

lactation lengthened. This improvement was 

probably due to a decrease in postpartum milk 

production. Shortening the DP without planned 

feeding during the transitional period would 

result in improper metabolic status in the 

subsequent lactation. Therefore, it is 

recommended to keep the dry period of 40-60 

day length to obtain optimum reproduction, 

production and health of Holstein cows under 

Egyptian circumstances. 

Moreover, it seems clear that further 

research is needed to define the relationships 

between fertility, endocrine measures, metabolic 

measures, and first ovulation, particularly as 

altered by different dry period lengths. 
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OPءة اTUVPا WXY TرهT\ف واTU_Pة ا`Oa لcdeا  fa جTOhiوا jklPوا ، jnXoTpPcqPر اTrst uocvPء اTp\أ xnO

yz{Pا  

c~~d `nل Oa~~`ة اT~~U_Pف W~~XY اT~~UVPءة اjnX~~oTpOP واjkl~~P اj~~�T�P وإT~~Ohج اW~~a x�~~XP اT~~rseر    ه~~�ة اP{راj~~o اT~~�O�i �~~n��OOPر �~~�\ Y~~{ت أ
xnO�PcqPا j�`lvPوف ا`�Pا �k� js{kPا  .  

 rs`ة WXY js{z �{ى �cpo �vات �j�sTOO وإ��XvO ه~�� اT~hTn�Pت W~XY اT~UVPءة اjnX~oTpOP و      ThTns �nv_� u�١٩١٤ت ��P ��T{د  
ThاcnkPا ��qP jn�TOhiاeو ا jnklPآ� اTtvPا WPإ jaT�iTs دة ت�cPا }�s T� ة`Oa Wa jn�� .  

         TU_Pة ا`Oa لcd ��z تTYcv_� ة`tY WPت إThاcnkPا ����n�T~r  ه~�� اOUP~`ة u~�    W~XY دراn\T~� j~o`     . ف uocvXP ا�v��  ysT�~P ه
، اOUP~`ة  ، Y{د اTknrXOPت اP}ز�~Tt~�XP jر   ا�nrXOPاTUVPءة اjnXoTpOP واs WOP{ورهT إ�WXY �XvO اOUP`ة �x ا�cPدة WOz أول �Oa ، jknrX`ة       

           W~Pوeم اc~� j~¡TvPر �~}ل اTt�Pت اThاcnkXP j�c¢vPا j��pPوا xnو�د� xns T� ة`OUPا WPإ jaT�iTs ا� �x ا�cPدة WOz اjknrXOP اj�l£vP ه
�nXkXP. ف   ا�TU_Pة ا`Oa `n\T� joدرا u�  T�tvPا WXY آ�Tjn��eوا jnXoTpOPا ا��ى    ��\Oa `n`ة اT~U_Pف ، وآPو ا x�~XPج اT~Ohإ W~XY  �vO~�¤

W�cnPج اTOhiا ¥ocO� WXY جTOh٣٠٥، إnXz مc� و � uocvPل ا{� WXVPج اTOhiا.  
         u~� W~OPا �~hاcnkPأن ا j~oرا}Pا ��  �~cم أY¬~� أW~XY ��~{�ت �Tr� jnX~oTpرj~h       ٢٨ �_vP T~qUnU~{ة أ�~� �~x     أهxVv� T� u ر�{ة W~a ه~

           }~�s W~Pوeم اc~� j~¡TvPل ا{� TckX� نTآ x�kOPا ا�zc~P® أ�~�T   . ا�c~Pدة أو �~}s xا�~j إدرار اW�T�s    x�~XP اTYcv_vPت �� �j�z{ أن ه
�آ` �~~{ أq~~`ت أW~~XY ��~~{�ت إ�~~rh¤s jsT}T~~sت ا�vP~~{ة  ~~Pا jUPT~~o تT~~hاcnkPا ��اP`اj~~�s و إT~~�Ozس اjvnt~~vP و zc~~P® أ�~~�T إ�~~jsT أن ه~~

_� u� WOPت اThاcnkPا jX�cd ات`OUP TqUnU°ز�cOnVPTs.   
          x~� �~أ� �~UU� WOPت اThاcnkXP W�cnPج اTOhiا Wa j�cp�� دةTز� ®zcP }ra x�XPج اTOhإ WXY فTU_Pة ا`Oa `n\�� xY T٦٤أ�  x~Y مc~�  

  .�Tq�{n² اvP �UU� WOP{ة أcdل 
�  � �~cم و ذcl~kXP ·~Pل W~XY     ٦٠ - �٤٠ اP{راjo أTUkPTs W�ch Tphظ �{ر اT¬O�~vPع Oa W~XY~`ة �T~Uف �O~`اوح x� ³X£O�        xn~s ه

jnk� و jn�TOhت إ�}�� WXYأ.  
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