
 

 

  

 

30Page      © STM Journals 2014. All Rights Reserved                                                 42-RJoDST (2014) 30R 

Research & Reviews: Journal of Dairy Science and Technology 
ISSN: 2319-3409(online), ISSN: 2349-3704(print) 

Volume 3, Issue 2 

www.stmjournals.com 

Remodeling of High Yielding Dairy Holsteins Culling 

Strategies upon Their Prefresh Body Condition  

Score and Parity Number 
 

Dawod A.* 
Department of Husbandry and Animal Wealth Development, Faculty of Veterinary Medicine, 

 Sadat City University, Egypt 

 

Abstract 
The present study was conducted to detect the relationship between prefresh body 

condition score (BCS), lactation parity and their interactions to remodel the culling 

strategies and detect the best BCS for each lactation parity number which sustained high 
performance in high yielding dairy Holstein cows. A total of 1138 dairy records of 

private high producing Holstein Friesian farm (8000 kg milk/ season) were collected 
throughout the study. Dairy cows were grouped into three main categories according to 

their prefresh BCS, as low, medium, and over condition score cows for BCS values of 2–

3, 3–4, and 4–5, respectively. Dairy cattle which were under the level of 2 point BCS 
were culled as a part of culling policy in these farms. Dairy cows were regrouped again 

according to their parity number into three groups 1
st
; 2

nd
, and 3

rd
 for lactation parity of 

<3, 4–5, and >5, respectively. Both productive and some reproductive variables were 
used in this study such as milk yield (daily, 305 day yield, and total yield), milk curve 

(days to peak, initial milk yield, peak milk yield, and lactation persistency (LP)), and 
some reproductive variables (days to first estrus, and days open) were determined to 

indicate the best dairy cattle prefresh BCS per each lactation parity number sustained 

maximum dairy performance with little reproductive problems. The results of this study 
revealed that the medium condition score cows produced much milk as the same as over 

condition score cows. Moreover, young dairy cows of  lactation parity <3 produced more 
milk than older ones. Old dairy cows with  lactation parity >5 had high milk yield which 

is comparable with younger ones, if rigid culling programs was followed. Young dairy 

cows, which had  lactation parity <3 needs no more than medium BCS value of 3–4 point 
to produce same milk as fatty ones. Old dairy cows need high BCS value of over 4 points 

during their prefresh phase to sustain high productive and reproductive performance.  

The culling programs in the high yielding Holstein dairy farms must be remodeled and 
directed to moderate (lactation parity 4–5) and old age (lactation parity >5) dairy cows 

which had poor body condition during their prefresh phase. Efficient body conditioning 
programs were followed, as these cows cannot produce or reproduce well. Old dairy 

cows must not be culled on the basis of their age alone, as these cows can produce as 

well as younger ones, if a firm culling policy was followed. Old dairy cows must not be 
culled from dairy herds if their economic values are still high, as the economic base must 

be put in front of all the bases. 
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INTRODUCTION 
Dairy cows are considered as a merciful 

athletic engine which can produce over 45 kg 

of milk every day. Thus, dairy cows are 

considered as one of the modern world 

legends. The average lactation yield for 

lactating Holstein Friesian cows had been 

increased greatly during the last few decades, 

mainly due to the use of efficient animal 

breeding, feeding and management systems 

today. This dramatic increase in milk 

production results in new demands on the 
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dairy cattle management system. Dairy cattle 

body condition score (BCS) is considered as 

one of the most important management 

practice on overall dairy cattle life phases [1]. 

Dairy cattle BCS increase during late lactation, 

dry off phases and drop again during early 

lactation and the rest of lactation length. BCS 

is used as an indicator for efficiency of dairy 

cattle nutritional programs during different 

productive and nonproductive phases [1–3].    

 

Dairy producers extreme their efforts in 

managing dairy cows BCS especially during 

dry off and early fresh phases [4]. The main 

goal of this management directed mainly to 

minimize the fluctuation of dairy cattle BCS 

during different phases, as dairy cow 

performance during lactation length will be 

governed by BCS at prefresh stage [2]. So, 

many dairy producers prefer to maintain BCS 

score at an ideal value of 3.25–3.75 (1–5 BCS 

scale, as 1 is very thin and 5 is very fat) during 

dry off season and not let the cow to loss more 

than 0.50–0.75 point during early lactation 

phase [2,5]. It is difficult to believe that dairy 

cow needs the same BCS value overall their 

lactation parity number. So, it is better to 

readjust the body fat content of dairy cows at 

every definite life stage as the  BCS value 

explain the amount of body stored fat [3]. 

Dairy cattle body fat change periodically at 

every stage of life. Therefore, dairy cattle 

parity number must be used in near future as a 

guiding tool for managing cows BCS during 

different life stages. Culling of old dairy cows 

on the basis of their age alone is considered as 

one of the old fashioned management practices 

in dairy herds. Modern strategies of culling of 

dairy cows critics this management practice if 

it was done depending upon the age of dairy 

cow alone. A new trend appeared in the dairy 

enterprise that not to cull old cows due to its 

age alone, but the culling must be based upon 

their dairy performance. Modern dairy farms 

put the economic base in front of all strategies, 

as many dairy producers prefer to withstand  

high producing cows, however their high 

parity number [4]. 

 

The current BCS management methods entail 

a great challenge for the high producing dairy 

cow. It is of great importance to improve our 

knowledge of different BCS management 

routines and develop a system of body 

conditioning for dairy cattle lifelong which 

favors both dairy performance and animal 

welfare. In concurrent work, the dairy 

performance of Holstein cows was 

investigated with regards to prefresh BCS and 

lactation parity, in order to determine the best 

dairy cattle BCS value within lactation parity.  

 

MATERIALS AND METHODS 
About 1338 dairy records were collected from 

private Holstein dairy farm. The dairy farm 

was located in Giza governorate, 80 km away 

from Cairo, Egypt. The study was conducted 

within the period between August to 

December. All the dairy farm cows were of 

high producers Holstein Friesian breed (8000 

kg milk/ season). All management practices 

directed to cows were adjusted according to 

the standards of dairy Holstein.  

 

BCS conditioning practice of dairy cows was 

carried out by periodical estimation of BCS 

during lactation length as well as dry off days 

together with periodical adjustment of BCS 

during late lactation and dry off phases. 

Therefore, dairy cows BCS was detected twice 

in the farm— first at 260 days of pregnancy, 

while second at 200 days in milk (DIM).   The 

policy of dairy cows BCS conditioning was 

aimed to sustain about 80% of dairy Holstein 

cows within the range of 3.5± 0.25 point (1–5 

scale) during prefresh stage and 3± 0.5 point 

during early lactation stage. Dairy cows were 

allowed to lose about 0.25–0.75 point (1–5 

scale) in their early lactation stage. During late 

lactation stage as well as dry off phase, low 

BCS cows were managed to increase their 

BCS value via additional amounts of 

concentrate and good quality roughages in 

their rations. While, over condition score cows 

managed to loss excess of their BCS value 

during late lactation stage only. Either fatty or 

moderate condition score cows were managed 

not to gain or lose any of BCS value during 

dry off phase. The culling policy in the farm 

was directed to low milk yield, chronic 

mastitis, unresponsive diseased cases, and 

extremely cachectic and emaciated cases.  The 

farm did not  cull any of the dairy cow except 

on economic base only, however their age. 

About 1138 dairy records were collected from 

the farm and investigated to fulfill the 

requirement of the present study. Dairy cattles 

were grouped into three main categories 
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according to their BCS value as low, medium, 

and over condition score cows for BCS values 

of 2–3, 3–4, and 4-5, respectively (1–5 scale) 

[6]. Dairy cows which were under the level of 

2 points on BCS scale were culled as a part of 

dairy farm culling policy. Dairy cows were 

also categorized according to their parity into 

three main groups— 1st, 2nd, and 3rd groups 

for lactation parity of <3, 4–5, and >5, 

respectively. The 305 day yield, actual milk 

yield, milk curve parameters (days to peak, 

peak milk yield, initial milk yield, lactation 

persistency (LP)), and some reproductive 

parameters (days to first estrus, days open) 

were determined in order to find out the best 

performance under different prefresh BCS, 

lactation parity and their interactions. 

Lactation parity was determined according to 

Elmaghraby (2009) using the following 

equation [7]: 

LP= Ŷ305/ PYw 

LP= lactation persistency 

Ŷ305= 305 day milk yield 

PYw = weekly peak milk yield 

The statistical analysis was done using SAS 

analytical software according to the following 

statistical model:- 

Yij = μ + Bi + Pj + (B*P) ij + eij 

Yij = An observation 

μ = Overall means 

Bi = Prepartum BCS group effect— low, 

medium, and over condition 

Pj = Lactation parity group effect— 1, 2, and 3 

(B*P)ij = Prepartum BCS and lactation parity 

interaction 

eij = Experimental error of random 

distribution (0.σ2) 

 

RESULTS AND DISCUSSIONS 

Effect of Prefresh BCS, Lactation Parity 

and their Interactions on Dairy Cattle 305 

and Actual milk Yield 

305 Milk Yield  

From table (1) different data revealed that, 

there was no significant difference between 

either medium and over condition score dairy 

cows in 305 day milk yield. Both medium and 

over condition score cows increased the 

average 305 day milk yield significantly 

(9988.78±24.70, and 9932.44±59.93 kg, 

respectively) than lower condition score cows 

(6985.94±67.39 kg). These results were in 

agreement with those of Waltner et al. (1993), 

Domecg et al. (1997), Grummer et al. (2004), 

Samarütel et al. (2006) , Berry et al. (2007), 

Roche et al. (2007)[5, 8–12]. 

 

Table 1: Effect of Prefresh BCS, Lactation Parity and Their Interactions on Dairy Cattle 305 

and Total Milk Yield. 

Parameters Classification 
305 milk yield (kg) Actual milk yield (kg) 

Mean ± Se Mean ± Se 

BCS groups 

Low condition 6985.94±67.39
β
 6939.41±23.95 

γ
 

Medium condition 9988.78±24.70 
α
 12824.52±30.40 

α
 

Over condition 9932.44±59.93 
α
 11642.31±30.75 

β
 

Lactation parity 

groups 

1
st
 (<3) 9659.17±50.23 

A
 12025.87±35.79 

A
 

2
nd

 (4–5) 7972.21±57.03 
C
 9601.11±23.03 

B
 

3
rd

 (>5) 9275.80±44.75 
B
 9779.26±26.27 

B
 

BCS* lactation 

parity groups 

Low condition 

1
st
 (<3) 8622.27±70.11

c
 8201.42±16.04 

d
 

2
nd

 (4–5) 5523.89±52.94
e
 5492.65±19.76 

e
 

3
rd

 (>5) 6811.67±79.11
d
 7124.17±36.04 

d
 

Medium 

condition 

1
st
 (<3) 10433.90±13.93

a
 13441.53±42.22

ab
 

2
nd

 4–5) 9512.73±21.12
b
 12994.94±22.76 

b
 

3
rd

 (>5) 10019.72±39.06
ab

 12037.10±26.22 
b
 

Over condition 

1
st
 (<3) 9921.33±66.66

ab
 14434.67±49.12 

a
 

2
nd 

(4–5) 8880.00±97.03
bc

 10315.75±26.56 
c
 

3
rd

 (>5) 10996.00±16.09
a
 10176.50±16.56 

c
 

a-b: within the same column among dairy cattle lactation parity groups within dairy cattle BCS groups having 

 different litter are significantly different at (p< 0.05). 

A-B: within the same column among dairy cattle lactation parity groups having different litter are significantly  

different at (p< 0.05). 

α- β: within the same column among dairy cattle BCS groups having different litter are significantly different at (p< 0.05). 
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Samarütel et al. (2006) reported that, thin 

cows at calving could not achieve their genetic 

milk yield potentials due to lack of body 

reserves that would support increasing milk 

yield at the beginning of lactation phase [11]. 

However, no other reason was identified 

regarding the positive impact of BCS on the 

milk yield at calving, except intake of required 

nutrition from the tissues. Two presumptions 

were suggested regarding this positive 

relation— first is the increase in the mammary 

cells of the cows with high condition scores 

during the calving period and the second is the 

reduction in the decomposition of foods [5]. In 

contrast, Bouska et al. (2008) reported that 

cows with low condition score had highest 

milk yield among all BCS classes. These 

researchers indicated that cows with high 

condition score during the calving period had 

higher negative energy balance, thus 

producing lower milk yields than other cows 

due to the consumption of less feed [13]. 

 

The results were in disagreement with those of 

Waltner et al. (1993), Markusfeld et al. 

(1997), Yaylak (2003), Samarütel et al. 

(2006), Jilek et al. (2008), as they reported that 

dairy cattle BCS had no effect on the yield and 

health performances [8,11,14–16].  

 

Lactation parity possessed a significant 

difference in 305 day milk yield value, as the 

1st lactation parity group (<3 lactation parity) 

possessed the highest 305 day milk yield value 

(9659.17±50.23 kg), while the 2nd lactation 

parity group (4–5 lactation parity) possessed 

the lowest value (7972.21±57.03 kg) at 

(p<0.05). The 305 day milk yield value 

remained somewhat high (9275.80±44.75 kg) 

for 3rd parity group (>5 lactation parity) , 

however the age of cows in this group. This 

could be attributed to effective culling policy 

on the basis of low milk yield regardless of the 

age of dairy cows which was followed by the 

farm. 

 

Lactation parity groups differed from each 

other significantly among different BCS 

groups. 1st and 3rd parity groups in medium 

(10433.90± 13.93 and 10019.72± 39.06 kg, 

respectively) and over condition (9921.33± 

66.66 and 10996.00± 16.09 kg, respectively) 

dairy cows increased 305 day milk yield 

significantly than other lactation parity groups 

at (p<0.05). Also there was no significant 

difference among each other. However, 2nd 

and 3rd parity groups in low condition score 

cows decreased 305 day milk yield 

significantly (5523.89± 52.94 and 6811.67± 

79.11 kg, respectively) as compared to other 

groups. 

 

Generally, 1st
 
parity group increased 305 milk 

yield than other parities groups within 

different BCS groups. These results were in 

agreement with those of Ahmed et al. (2008), 

and Sarder et al. (2009) and disagreed with 

Dhumal et al. (1989) [17–19].  

 

Over condition score cows which had high 

parity number >5 (3rd parity group) could 

sustain high 305 day milk yield, if rigid culling 

policy was used. These results could be 

attributed to excessive culling of low 

producing aged cows as well as low BCS ones. 

So dairy cows of high gain at transition period 

and high milk yield will  remain for long time 

in dairy herds regardless of their age. Dairy 

producers prefer to withstand and keep some 

dairy cows, however their age due to high milk 

yield performance, as the profit income from 

dairy cows judge their dairy cows life span 

among dairy herds.  

 

Old dairy cows with > 5 parity needs high 

BCS value over 4 point (1–5 scale) in order to 

sustain high milk yield performance. This 

result prooved that old dairy cows must not be 

culled from dairy herds, if their body condition 

and milk yield performance remain high, 

however their age. Also, do not cull any dairy 

cow upon its age alone unless many huge 

economic losses will occur. Old dairy cows 

which will remain in the dairy herds due to 

their high yield performance should be 

managed to increased their BCS value over 4 

point as this could increase their ability of 

milk yield production. The dairy farms culling 

policy must be directed to old cows which 

could not sustain moderate or high BCS value, 

as these cows could not sustain high dairy 

performance.  

 

Actual Milk Yield       

From the same table, it was evident that, 

medium condition score cows increased the 

actual milk yield value (12824.52±30.40 kg) 

followed by over condition score cows 
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(11642.31±30.75 kg) and finally by low BCS 

cows (6939.41±23.95 kg) at (p<0.05). It was 

revealed from the forgoing results that the 

medium condition score cows significantly 

increased the actual milk yield, while low BCS 

cows decreased the actual milk yield. The 

level of actual milk yield in over condition 

score cows remain somewhat under medium 

ones. The results were in agreement with those 

of Lin et al. (1987), Lacasse et al. (1993), 

Waltner et al. (1993), Grummer et al. (1995), 

Hoffman et al. (1996), and Grummer et al. 

(2004) [8, 10, 20–23], and disagreed with 

Veerkamp and Brotherstone, 1997 [24].  

 

Concerning the dairy cattle lactation parity, it 

was clear that young dairy cows of lactation 

parity 2–3 had high actual milk yield 

performance (12025.87±35.79 kg) followed by 

those with high parity number over 5 

(9779.26±26.27 kg), and the others of 4–5 

lactation parity (9601.11±23.03 kg). The latter 

two groups did not differ from each other 

significantly at (p<0.05). From these results, it 

was clear that 1st parity group increased the 

actual milk yield value significantly. The 

forgoing results could be attributed to good 

health condition and hormones in younger 

cows than older ones. The results were in 

agreement with those of Bajwa et al. (2004), 

Muasya (2005), Ahmed et al. (2008) and 

Sarder et al. (2009) who stated that the milk 

yield increased dramatically with an increase 

in the lactation parity number till it reach the 

value of 6 and then it decline thereafter [17, 

18, 25, 26]. The results disagreed with Dhumal 

et al. (1989), as they prooved that there was no 

significant difference in milk production 

values among different dairy cattle parities 

[19]. 

 

The parity effects appeared clearly among 

different condition score groups. The actual 

milk yield increased significantly in 1st parity 

group in medium (13441.53±42.22 kg) and 

over condition (14434.67±49.12 kg) score 

groups at (p<0.05). It  differed significantly 

under medium and over condition score 

groups. Actual milk yield decreased 

significantly in all lactation parity groups 

within  low condition score group compared 

with other parity groups among different dairy 

cattle condition score groups at (p<0.05). This 

could be due to the BCS group effect. Either 

medium age and old dairy cows which had 

low BCS sustain the lowest actual milk yield 

value (5492.65±19.76, and 7124.17±36.04 kg, 

respectively) than all other cows in any groups 

at (p<0.05). These results could be used to cull 

those cows from the dairy herds depending on 

the their parity number and BCS.  

 

There was no significant difference in actual 

milk yield results between 2nd and 3rd parity 

groups in medium (12994.94± 22.76 and 

12037.10± 26.22 kg, respectively) and over 

condition score cows (10315.75± 26.56 and 

10176.50± 16.56 kg, respectively) at (p<0.05). 

The results could prove that old dairy cows 

which had a lactation parity >5 could be 

produced similar to medium age ones if rigid 

culling policy was in practice. These results 

were in agreement with those of Dhumal et al. 

(1989), as they reported that there was no 

significant difference among different dairy 

cattle parities on milk yield results [19]. 

 

Effect of Prefresh BCS, Lactation Parity 

and their Interactions on Dairy Cattle Milk 

Curve Parameters 

Days to Peak 

It was clear  from table 2 that, dairy cattle BCS 

had significant influence on the average days 

to peak value, as low condition score cows 

decreased significantly day to peak period 

(37.73±0.57 days), however over condition 

score cows sustained the highest days to peak 

value (63.44±0.67 days) followed by medium 

condition score cows (55.44±0.70 days) at (p > 

0.05). 

 

From these observations it was concluded that 

either medium or over condition score groups 

increased significantly average days to peak 

value than the low condition score cows. 

These results could be referred to the fact that 

high milk yield dairy cattle such as medium 

and over condition score cows (previous milk 

yield results) had high peak yield and need 

much more time to reach the top of their milk 

curve. The higher the peak of milk curve the 

longer the time required to reach this peak. 

High producing dairy cattle needs more time 

in order to reach their high peak milk yield 

[10]. These results were in agreement with 

those of Grummer et al. (2004) [10]. 
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Table 2: Effect of Prefresh BCS, Lactation Parity and Their Interactions on Dairy Cattle Milk Curve 

Parameters (Days to Peak (day) and Peak Milk Yield (kg)). 

Parameters Classification 
Days to peak(day) Peak milk yield (kg) 

Mean± Se Mean± Se 

BCS groups 

Low condition 37.73±0.57
 γ
 18.32±0.88

 β
 

Medium condition 55.44±0.70
 β
 42.08±1.05

 α
 

Over condition 63.44±0.67
 α
 39.22±0.22

 α
 

Lactation parity 

groups 

1
st
 (<3) 47.07±1.04 

B
 33.84±0.77 

A
 

2
nd

 (4–5) 54.88±0.47 
A
 33.59±0.92

 A
 

3
rd

 (>5) 54.67±0.44 
A
 32.19±0.47 

A
 

BCS* lactation 

parity groups 

Low condition 

1
st
 (<3) 39.67±1.07 

c d
 18.33±0.95 

c d
 

2
nd 

(4–5) 33.53±0.58 
d
 20.07±0.75 

c
 

3
rd

 (>5) 40.00±0.07 
c
 16.57±0.95 

d
 

Medium condition 

1
st
 (<3) 58.21±0.40 

b
 41.53±1.17 

a
 

2
nd

 (4–5) 59.12±0.58 
b
 41.71±1.75 

a
 

3
rd

 (>5) 49.00±1.13 
b c

 43.00±0.23 
a
 

Over condition 

1
st
  (<3) 43.33±1.66 

c
 41.67±0.18 

a
 

2
nd 

(4–5) 72.00±0.24 
a
 39.00±0.25 

a b
 

3
rd

 (>5) 75.00±0.12 
a
 37.00±0.23 

b
 

a-b: within the same column among dairy cattle lactation parity groups within dairy cattle BCS groups having  

different litter are significantly different at (p< 0.05). 

A-B: within the same column among dairy cattle lactation parity groups having different litter are significantly  

different at (p< 0.05). 

α- β: within the same column among dairy cattle BCS groups having different litter are significantly different at (p< 0.05). 

 

Days to peak values were significantly 

differed among different dairy cattle parities, 

as either 2nd and 3rd parity groups increased 

the days to peak (54.88±0.47 and 54.67±0.44 

days, respectively) than 1st group (47.07±1.04 

days) at (p<0.05). These results could prove 

that young cows of low parity number reached 

their peak milk yield faster than older ones. 

The results may be attributed to good and 

efficient transition phases in young cows than 

older ones which could be due to efficient 

hormonal and body mechanism changes in 

young cows of 2–3 lactation parities than 

others. Lactation parity groups differed 

significantly from each other with regards to 

different condition score groups such as the 

2nd  and 3rd parity groups within over 

condition score group increased days to peak 

value (72.00± 0.24 and 75.00± 0.12 days, 

respectively) than other parity groups under 

different BCS groups. While days to peak for 

1st and 2nd parity group in low condition 

score group (39.67± 1.07 and 33.53± 0.58 

days, respectively) decreased significantly 

than all other parity groups at (p<0.05). These 

results could be attributed to the fact that low 

condition score cows had low milk production 

and low peak milk yield which can easily 

reach in a short time. These results were in 

disagreement with those of Sarder et al. (2009) 

and Suleyman (2009) [18,27]. 

 

Peak Milk Yield 

From the same table it was clearly shown that 

low condition score cows decreased peak yield 

significantly (18.32±0.88 kg) than medium 

condition score cows (42.08±1.05 kg) which 

increased peak milk yield and was not 

significantly different from over condition 

score ones (39.22±0.22 kg) at (p<0.05). 

 

The outgoing results were revealed that, both 

medium and over condition score cows 

increased peak milk yield. The results could be 

attributed to high body reserves in both 

medium and over condition score cows, which 

sustained high dairy yield performance as well 

as low health risks especially in medium 

condition score cows. The results were in 

agreement with those of Yaylak (2003), 

Grummer et al. (2004), Overton and Waldron 

(2004) Samarütel et al. 2006, Jilek et al,( 

2008) [10, 11, 15, 16, 28]. 

 

Over condition score cows had high peak milk 

yield as well as long days to peak. These 

phenomena appeared among different dairy 

cattle BCS groups. These results may be 
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attributed to over condition score cows had 

high milk yield (305day yield and total milk 

yield from previous milk production results) 

and this accompanied directly and indirectly 

with high peak yield. The period elapsed from 

the beginning of milk production till the time 

cow reach the peak of milk curve. It is directly 

proportional  to peak yield and inversely with 

negative energy balance in dairy cow. Over 

condition score cows suffer from high 

negative energy balance in their bodies. 

Therefore, these cows elapsed more than other 

cows to reached peak yield of milk curve. 

Concerning to the lactation parity it was clear 

that there was no significant difference among 

different parity groups in peak milk yield 

value. However, lactation parity groups 

possessed significant difference among 

different condition score groups. The 1
st
 parity 

group in medium and over condition score 

groups increased peak yield significantly 

(41.53± 1.17 and 41.67± 0.18 kg, respectively) 

than other groups of parity. The peak milk 

yield decreased significantly in 3rd parity 

group as compared to 1st and 2nd parity 

groups. This trend appeared clearly in low 

condition score (16.57± 0.95 kg), (18.33± 0.95 

and 20.07± 0.75 kg, respectively) and over 

condition score groups (37.00± 0.23 kg) , 

(41.67± 0.18 and 39.00± 0.25 kg, 

respectively). The 3rd parity group in low 

condition score group recorded the lowest 

peak milk yield value (16.57± 0.95 kg) 

between different parity groups among 

different condition score groups. While, 1st, 

2nd, and 3rd parity groups in medium 

condition score group increased peak milk 

yield significantly (41.53± 1.17; 41.71± 1.75 

and 43.00± 0.23 kg, respectively) and were not 

different from 1st and 2nd lactation parity 

groups within over condition score groups 

(41.67±0.18, and 39.00±0.25 kg, 

respectively)at (p>0.05).   

 

Generally, the 1st and 2nd parity group within 

medium and over condition score groups 

increased peak milk yield value, thus referred 

to good milk yield production attained in the 

4th–5th parity, as that could be due to high 

body reserve and full mature body building 

during this stage of dairy cattle life. These 

results may be attributed to low body reserve, 

low milk yield as well as severe negative 

energy balance in low condition score cows. 

These results agreed with Suleyman (2009), 

who reported that dairy cattle milk production 

increased by increasing their parity numbers 

till it reach 5th one and then it decline 

afterwards [27]. Old cows which had high 

parity number >5 had low peak milk yield 

values especially if they had poor body 

condition. From these results it could be better 

to cull all old cows which had  lactation 

parities >5 from dairy herds in condition of 

poor BCS. The trend of high days to peak 

together with high peak yield appeared clearly 

in this table. There is a direct proportion 

between days to peak and peak milk yield. 

These results were attributed to high peak 

yield cows need a lot of time to reach the top 

of their lactation curve than others due to it 

high production power and severe negative 

energy balance. The results were in agreement 

with those of Waltner et al. (1993), Overton 

and Waldron, (2004) [8, 28]. 

 

Initial Milk yield  

Table 3 showed that the average initial milk 

yield value increased significantly for, either 

medium or over condition score cows 

(31.14±0.59
 
and 30.78±0.84 kg, respectively) 

than low condition score cows (17.15±0.48 

kg). These results agreed with the findings of 

Butler and Smith, (1989) Roche et al. (2007), 

who reported that initial milk yield was 

directly proportion to dairy cattle BCS as well 

as energy balance [5, 29]. 

 

Initial milk yield values possessed a 

significant differences among different dairy 

cattle parity groups, as the initial milk yield 

increased significantly for 2nd lactation parity 

group (28.10±0.95 kg) than the 1st one 

(24.48±0.38 kg), while the 3rd group remained 

intermediate between the later 

groups(26.49±0.59 kg) at (p<0.05). The results 

could be attributed to efficient body condition 

changes as well as less suffering from negative 

energy balance during early lactation stage in 

moderate and aged dairy cows than younger 

ones. The results were in agreement with those 

of Ahmed et al., (2008), and Sarder et al. 

(2009), as they concluded that milk production 

decreased by increasing  parity number > 6 

and this attributed to some unknowing 

biological factors [17, 18]. 
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Table 3: Effect of Prefresh BCS, Lactation Parity and Their Interactions on Dairy Cattle Milk Curve 

Parameters (Initial Milk Yield (kg), and Persistency (%)). 

Parameters Classification 
Initial milk yield (kg) Persistency (%) 

Mean± Se Mean± Se 

BCS groups 

Low condition 17.15±0.48
 β
 29.15±0.76

 β
 

Medium condition 31.14±0.59
 α
 32.01±0.40

 α
 

Over condition 30.78±0.84
 α
 30.56±0.48

 α
 

Lactation parity 

groups 

1
st
  (<3) 24.48±0.38 

B
 30.36±0.71

 A
 

2
nd

 (4–5) 28.10±0.95
 A

 31.27±0.39
 A

 

3
rd

 (>5) 26.49±0.59 
AB

 30.08±0.54
 A

 

BCS* lactation 

parity groups 

Low condition 

1
st
 (<3) 15.50±0.25 

e
 23.45±0.90 

d
 

2
nd 

(4–5) 19.89±0.93 
d
 32.20±0.56 

b
 

3
rd

 (>5) 16.07±0.25
de

 31.80±0.81 
b
 

Medium condition 

1
st
 (<3) 30.61±0.29 

b c
 34.32±0.24 

a
 

2
nd 

(4–5) 31.41±0.93 
b
 30.66±0.34 

b
 

3
rd

 (>5) 31.40±0.56 
b
 31.04±0.61 

b
 

Over condition 

1
st
 (<3) 27.33±0.59 

c
 33.30±0.98 

a b
 

2
nd

 (4–5) 33.00±0.99 
a
 30.96±0.27 

b
 

3
rd

 (>5) 32.00±0.95 
a b

 27.41±0.20 
c
 

a-b: within the same column among dairy cattle lactation parity groups within dairy cattle BCS groups having  

different litter are significantly different at (p< 0.05). 

A-B: within the same column among dairy cattle lactation parity groups having different litter are significantly  

different at (p< 0.05). 

α- β: within the same column among dairy cattle BCS groups having different litter are significantly different at (p< 0.05). 

 

Different parity groups differed significantly 

in their effects on initial milk yield within  all 

BCS groups. The lowest initial milk yield 

value was attained in the 1st parity group 

within low BCS cows (15.50± 0.25 kg), while 

the highest value was attained in the 2
nd

 

lactation parity group within over condition 

score cows (33.00± 0.99 kg) at (p<0.05). 

Either 2nd or 3rd parity groups in over 

condition score cows (33.00± 0.99; and 32.00± 

0.95 kg, respectively) increased the initial milk 

yield than 1st parity (27.33± 0.59 kg) at 

(p<0.05). These results might be attributed to 

good and efficient milk production experience 

in moderate and old age dairy cows among the 

dairy herds if a rigid culling was followed. 

These results are in disagreement with those of 

Ahmed et al. (2008), and Sarder et al. (2009), 

as they concluded that milk production 

decreased by increasing the parity number 

over 6th and this attributed to some 

unknowing biological factors [17, 18]. Both 

1st  and 3rd  parity groups within low 

condition score cows decreased initial milk 

yield significantly (15.50±0.25 and 16.07±0.25 

kg, respectively) than other parity groups at 

(p<0.05). Outgoing results may be due to low 

body reserves in this two dairy groups. 

 

Lactation Persistency 

From the same table it was concluded that, 

there was no significant difference between 

medium and over condition score group in LP 

value. However, both medium and over 

condition score groups increased LP 

(32.01±0.40
 
and 30.56±0.48 kg, respectively) 

than low condition score cows (29.15±0.76 

kg) at (p<0.05). The forgoing results revealed 

that, medium condition score cows had a 

higher LP value as compared to over condition 

score cows. These results were in agreement 

with those of Hoffman et al. (1996), and 

Dawod (2011) [4, 23]. Dairy cattle lactation 

parity had a significant difference in different 

BCS groups.  The lower value of LP was 

recorded in 1st parity group of low condition 

score dairy cows (23.45± 0.90 kg), while the 

higher persistency value was attained in the 1st 

parity group in medium and over condition 

score cows (34.32± 0.24 and 33.30± 0.98 kg, 

respectively) at (p<0.05). 

 

Generally, the 1st parity groups within low 

condition score dairy cows had the lowest LP 

values among different parity groups under 

different BCS groups. Highest persistency 

value was attained in the 1st parity group 

within medium condition score cows 
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(34.32±0.24 kg) at (p<0.05). The persistency 

percentage remained in old cows which had 

high parity number > 5 as the same as others 

of moderate age groups of 4–5 lactation parity. 

These results could be attributed to good 

culling policy satiated in the dairy farm based 

on the milk yield production ability of the 

dairy cow.  These results were in agreement 

with those of Muasya (2005), Ahmed et al. 

(2008), and Sarder et al. (2009), and disagreed 

with Dhumal et al. (1989) [17–19, 26]. 

 

Effect of Prefresh BCS, Lactation Parity 

and Their Interactions on Some Dairy 

Cattle Reproductive Parameters  

Days to First Estrus 

Table 4 demonstrated that low BCS cows 

showed highest value of days to first estrus 

(95.83±1.47 days) as compared to medium and 

over condition score ones. Moreover, medium 

condition score cows decreased significantly 

days to first estrus (39.16±1.55 days) 

compared with over condition score one 

(54.44±2.13 days) at (p<0.05). This trend 

explained clearly that both medium score 

group maintain days to first estrus values as 

low as possible among different BCS groups. 

These results were in agreement with those of 

Contreras et al. (2004), and Khatib et al. 

(2008), and disagreed with Gransworthy 

(1988), as he reported that the reproductive 

performance of over condition score cow was 

depressed [30–32]. 

 

It was clear that dairy cattle lactation parity 

possessed a significant difference within 

different BCS groups. The 1st parity groups 

increased significantly days to first estrus in 

both medium, and over condition score groups 

(41.66± 1.74 and 87.33± 1.30 days, 

respectively) than either 2nd (40.41± 1.59 and 

38.00± 2.04 days, respectively) and 3rd 

(35.40± 1.31 and 38.00± 3.04 days, 

respectively) lactation parity groups at 

(p<0.05). Moreover, either 2nd or 3rd parity 

groups within low condition score groups 

increased significantly days to first estrus 

(109.00± 1.59 and 117.33± 1.41 days, 

respectively) as  compared todif ferent parity 

groups in different BCS groups at (p<0.05). 

Moreover, the 3rd parity group decreased 

significantly days to first estrus in medium and 

over condition score groups (35.40± 1.31 and 

38.00± 3.04 days, respectively) than other 

parity groups at (p<0.05). 

 

Table 4: Effect of Prefresh BCS, Lactation Parity and Their Interactions on Some Dairy Cattle 

Reproductive Parameters (Days to First Estrus and Days Open) (Day). 

Parameters Classification 
Days to first estrus (day) Days open (day) 

Mean± Se Mean± Se 

BCS groups 

Low condition 95.83±1.47
 α
 145.95±3.14

 α
 

Medium condition 39.16±1.55
 γ
 86.67±2.89

 γ
 

Over condition 54.44±2.13
 β
 120.22±4.92

 β
 

Lactation parity 

groups 

1
st
 (<3) 63.39±1.48

 A
 132.87±4.43 

A
 

2
nd

 (4–5) 62.47±1.74
 A

 115.98±2.75 
B
 

3
rd

 (>5) 63.58±1.92
 A

 103.99±3.77 
C
 

BCS* lactation 

parity groups 

Low condition 

1
st
 (<3) 61.17±1.41

d
 147.67±3.27 

a b
 

2
nd 

(4–5) 109.00±1.59 
a b

 159.00±2.88 
a
 

3
rd

 (>5) 117.33±1.41 
a
 131.17±3.27 

b
 

Medium condition 

1
st
  (<3) 41.66±1.74 

e
 89.26±1.27 

c d
 

2
nd

 (4-5) 40.41±1.59 
e
 87.94±2.88 

d
 

3
rd

 (>5) 35.40±1.31
f
 82.80±4.53 

d
 

Over condition 

1
st
 (<3) 87.33±1.30 

c
 161.67±8.76 

a
 

2
nd 

(4–5) 38.00±2.04 
e f

 101.00±2.50 
c
 

3
rd

 (>5) 38.00±3.04 
e f

 98.00±3.50 
c
 

a-b: within the same column among dairy cattle lactation parity groups within dairy cattle BCS groups having  

different litter are significantly different at (p< 0.05). 

A-B: within the same column among dairy cattle lactation parity groups having different litter are significantly  

different at (p< 0.05). 

α- β: within the same column among dairy cattle BCS groups having different litter are significantly different at (p< 0.05). 
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From outgoing results it was clear that 2nd and 

3rd parity groups decreased days to first estrus 

significantly, as this trend appeared clearly in 

the medium and over condition score groups. 

These results were in agreement with those of 

Kim and Suh (2003), John (2004), and 

Starbuck et al. (2004) [33–35]. Moreover, 

different parity groups in over condition score 

dairy cows remained as low as possible  for 

the values of days to first estrus as compared 

to different parity groups among BCS groups. 

These results could be attributed to most of 

culling programs directed mainly for 

reproductive insufficient animals, as dairy 

producers prefer to withstand reproductively 

fit, high producing cows regardless of their 

lactation parity number.  

 

Days Open 

Same table showed that days open increased 

significantly in low condition score group 

(145.95±3.14 days) compared with others BCS 

groups. Moreover, either medium or over 

condition score groups possessed significant 

difference from each other, as medium 

condition score group decreased significantly 

days open (86.67±2.89 days) than over 

condition score one (120.22±4.92 days) at (p< 

0.05). These results may be due to the fact that 

high producing cows had high values of 

circulating serum prolactin hormone in their 

blood. Prolactin hormone somewhat stop dairy 

cattle ovarian cycle, as it decrease  FSH and 

LH hormones. Moreover, high producing 

Holstein Frisian cows have high level of Blood 

urea nitrogen (BUN) which change uterine pH 

values and produce unsusceptible media for 

zygote implantation [30]. The increased  milk 

production received much of the blame for 

reduced fertility in modern dairy cattle. The 

genetic selection for high milk production has 

played a role in that decline [31]. 

 

Days open significantly differed among 

different lactation parity groups, that the old 

cows which high parity number >5 decreased 

the days open value significantly (103.99±3.77 

days)  than moderate age (115.98±2.75 days)  

and young dairy cows (132.87±4.43 days) at 

(p<0.05). Moreover the days open decreased 

significantly in moderate age dairy cows 

which had 4–5 parity number as compared to 

the younger ones at (p<0.05). 

 

Different parity groups possessed significant 

difference among different BCS groups. The 

1st parity group in low and over condition 

score groups increased days open (147.67± 

3.27 and 161.67± 8.76 days, respectively) as 

compared with other parity groups within 

different BCS groups at (p<0.05). Also it was 

not significantly different from 2nd parity 

group in low condition group (159.00± 2.88 

days) at (p>0.05). There was no significantly 

different between 2nd and 3rd parity groups in 

medium condition score group (87.94± 2.88 

and 82.80± 4.53 days, respectively). The same 

trend appeared in over condition score groups 

(101.00± 2.50 and 98.00± 3.50 days, 

respectively). The latter two groups recorded 

the lost value of days open among different 

lactation parity groups within different dairy 

cattle BCS groups at (p<0.05). 

 

From forgoing results it was concluded that, 

days open increased significantly in 1st parity 

group in low and over condition score group 

days open, while the days open values for 

older cows of high parity number decreased 

significantly. This could be attributed to high 

milk yield sustained in young cows of 2–3 

lactation parity interfering with reproductive 

performance of these cows. While, aged cows 

had high reproductive performance thus may 

be due to efficient culling programs in the 

farms tighter with good experience these cows 

in resisting postpartum negative energy 

balance. The 1st parity groups increased days 

open than other groups and this may be due to 

high milk production stress at this stage of life. 

Also, 2nd and 3rd parity groups are   usually 

concerned with high milk production, which 

was accompanied with high level of prolactin 

hormone and BUN due to high metabolism 

and protein degradation. Moreover, BUN 

governed the changes of uterine pH value, 

which minimized the change of fertilization 

and embryo implantation in dairy cows  

[30–33]. 

 

Young age dairy cows had low reproductive 

performance. The low reproductive 

performance of dairy cows at an age of 2–3 

parities could be attributed to high stress of 

milk production, negative energy balance, 

prolactin hormone, as well as circulating BUN 

during this period. These results agreed with 

the findings of John (2004), and Starbuck et 
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al. (2004) [34,35]. Moreover, it was clear that 

the increase of days open was significantly 

recorded in 1st parity group in all BCS groups.  

However, the decrease of days to first estrus in 

the same groups. From this phenomenon, it 

was concluded that 1st parity group had short 

days to first estrus accompanied with long 

period to conceive (days open). It means that 

dairy cattle with low number of parities do not 

conceive from first nor second or take more 

insemination number than others. Moreover, 

the decrease of days to first estrus was 

accompanied with a decrease in days open. 

This trend appeared clearly in all dairy cattle 

within different condition score and/or 

lactation parity groups. These results were in 

agreement with Ruegg et al. (1992) [36]. 

 

CONCLUSION 
Medium condition score cows produced well 

as  the over condition cows. Moreover, high 

milk yield and reproductive performance could 

be attained from young age dairy cows with 

<3 lactation parities than older ones. Dairy 

producers should revise their management 

plans to keep the BCS of young dairy cows 

BCS at medium values (3–4 BCS), while the 

old dairy cows should be managed to be fatty, 

as these body condition sustain high 

productivity and reproductive performance in 

these cows. Old dairy cows which had 

lactation parity >5  must not be culled from 

dairy herds, if their productive and 

reproductive parameters are comparable to that 

of younger ones. Old dairy cows must not be 

culled on the basis of their age alone, as these 

cows can produce similar to younger ones if a 

firm culling policy was followed. Culling 

programs should be directed to moderate and 

old age dairy cows with >4 parities, if their 

body condition during prefresh phase was low 

<3 points on (1–5 BCS scale) with the 

condition that efficient body conditioning 

programs being  followed.   
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