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          Introduction 
 

Optimum herd profitability can be only acquired if 
it is possible to maintain the balance between milk 
production and reproduction. The common opinion 
about maintaining the herd pofitability at optimum 
level, it is need to be aimed that 12-13 months calving 
interval which included one calf per cow in a yearling 
period. However, according to this strategy the 
inseminations of dairy cows, especially with high milk 
yield (10000-14000 kg/305 d), are coincide with the 
highest point of lactation when the negative energy 
balance is most pronounced, and resulted with lower 
pregnancy rates (Wathes et al., 2007). An also, delaying 
the first inseminations in lactating dairy cows with high 
milk production may be more beneficial with getting 
higher pregnancy rates, reduce the frequency per 
annual cow of the welfare issues associated with 
calving and durability of lactations (Sehested et al., 
2019). The previous studies reported that conflicting 
results pointed out that either early pregnancy 
favorably (Harrison et al., 1974; Funk et al., 1987; 

Weller and Foman, 1990; Genizi et al., 1992; Rehn et 
al., 2000; Arbel et al., 2001) or adversely (Bar-Anan et 
al., 1979; Weller et al., 1985; Bertilsson et al., 1997; 
Österman and Bertilsson, 2003) or no effect (Schneider 
et al., 1981; Jensen et al., 1997; Lehmann et al., 2016; 
Niozas et al., 2019) on milk production or herd 
profitability. Recently, the cows are producing much 
more milk than the cows in most of these earlier studies 
due to genetic and management improvements (Niozas 
et al., 2019). Thus, the effects of the time of pregnancy 
on milk yield still maintain its originality in high yielding 
dairy cows. The objective of presented study was to 
compare the milk yield of the cows that became 
pregnant following their first insemination which 
between 45 to 75 days (early breeding) or 76 to 124 
days (late breeding) postpartum.   

 

Materials and Methods 

 
Selection criteria for the cows that were included in 

the study (n = 48) were 1) to be in the second lactation 
and with a peak of ≥45 kg in the previous lactation 2) to  
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Abstract 
 
The objective of this study was to compare the effect of early or late breeding on milk 
production in high producing dairy cows. In this aim, the cows with previous average 
peak milk yield above 45 kg/d (n = 48) were divided into two groups; Group1 (early bred) 
included the cows (n = 21) were inseminated between 45 to 75 days in milk (DIM) and 
Group2 (n = 27; late bred) were inseminated between 76 to 124 DIM. The cows that 
became pregnant at their first insemination following first estrus selected for the study. 
Milk yield was recorded every 5 days after calving for the first 45 days then continued 
for every 15 days for every each cow. Average DIM in early and late bred cows at 
insemination were 66 (min, 45; max, 75) and 99 (min, 76; max, 124), respectively. 
Average milk yield up to 271 d was similar between groups, however, average milk yield 
from 227 to 271 d was lower (P  < 0.04) in early bred cows with 26.7 kg/d compare to 
late bred cows with 30.3 kg/d. Even, there was no relationship between average milk 
yield up to 271 d, peak milk yield and day of insemination, it may be concluded that milk 
yield continues with more pronounced stability through the end of lactation in late bred 
high yielding cows.  
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Table 1. Feed ingredients for total mixed ration for high producing lactating dairy cow in the study. 

Ingredient Amount % of DM 

Corn silage (32% DM) 31.18 

Alfaalfa hay (16% Protein) 11.61 

Wheat straw 1.85 

Triticale silage (34% DM)  5.12 

Wet orange pulp 3.93 

Wet corn gluten feed (42% DM) 9.35 

Sodium bicarbonate 0.64 

Toxin binder 0.04 

Yeast (Saccharomyces cerevisiae) 0.02 

Magnesium oxide 0.20 

Dry corn gluten feed 0.54 

Corn gluten (65% Protein) 0.79 

Hydrogenised rumen bypass fat 1.57 

Dairy Min/Vit complex 0.04 

Cotton seed meal (38% Protein) 8.32 

Crushed corn grain 2.29 

DDGS 5.45 

Soy bean meal (48% Protein) 1.90 

Barley 1.16 

Corn 0.63 

Sunflower seed meal (38% Protein) 1.00 

Molasses (sugar beat) 0.84 

Calcium carbonate 0.48 

Salt 0.32 

Bakery byproducts 4.43 

Wheat middlings 6.31 

  

 

 

 

 

have calving without intervention, 3) to become 
pregnant after insemination in their first heat 4) not to 
have infectious and metabolic diseases postpartum and 
4) to continue their pregnancy throughout the study. 
Group 1 (early bred), included the cows (n = 21) were 
inseminated between 45 to 75 days in milk (DIM) and 
Group 2 included the cows (n = 27; late bred) were 
inseminated between 76 to 124 DIM.  All cows were in 
the same commercial dairy herd (approximately 1000 
lactating dairy cows) in the South Marmara region, 
Bursa, Türkiye. Breeding of cows were initiated after 

voluntary waiting period which is 45 DIM, with artificial 
insemination followed by estrus detection which was 
recorded combination with pedometer and visual 
observations as a reproductive management routine of 
the farm. Pregnancy examinations were routinely 
performed on 30, 60 days following insemination and 
before drying off as part of farm reproductive 
management procedures. The cows were fed twice daily 
with a high energy lactating dairy cow ration fed as a 
Total Mixed Ration (TMR) following National Research 
Council recommendations (Table 1).  

 
Milk yield was recorded every 5 days after calving for 

the first 45 days then every 15 days for each cow until 
271 days; since the last day for which data was not 
missing in all animals was day 271 in this study. During 
the time of data collection, the cows that had a disease, 
including clinical mastitis, that required their referral to 
the infirmary, were excluded from the study. Data were 
analyzed using by the computational software of SAS 

(release 9.2, SAS Institue Inc. Cary, NC). The PROC GLM 
procedure was performed to compare timing of AI, 
timing of peak milk, and average peak milk yields 
associated with different time periods of lactation 
between groups. Average milk yields (kg/d) were 
determined by taking the averages of the milk data 
obtained for each cow between the groups. The total 
milk yield (kg) was calculated by multiplying the average 



3 
Livestock Studies, 2022; 62 (1): 1-6 

 

 

 

 

 

 

 

F 

 

 

Table 2. The variables of average milk yield (kg/d) between the early bred cows inseminated at 45 to 75 DIM or late bred cows 

inseminated at 76 to 124 DIM.   

 

Milk Yield Variables (kg/d) Early bred  

(n = 21) 

Late bred 

(n = 27) 

P value 

Peak milk yield  48.1 ± 0.8 48.4 ± 1.3 0.92 

Average milk yield at the beginning of 

          lactation (up to 91 d)  
42.4 ± 1.2 42.6 ± 1.1 0.77 

Average milk yield at mid term  

          lactation (from 92 to 226 d) 
36.3 ± 0.9 37.4 ± 1.4 0.55 

Average milk yield at the end of  

     lactation (from 227 to 271 d) 

26.7 ± 1.0 30.3 ± 1.3 0.04 

Average milk yield up to 271 d 38.2 ± 1.4 39.0 ± 1.2 0.46 

 

 

Figure 1. The effect of early or late breeding on milk yield in lactating dairy cows. 
In this graph, the # symbol indicates statistical tendency at the level of P=0.07 and the  

symbol * indicate statistical differences at the level of P=0.007.  

of the milk yield data obtained for each cow by the time 
the data covers. The differences with P < 0.05 were 
considered significant.  

The data evaluated in this study were obtained with 
the consent of the company where the study was 
conducted, and no ethics committee decision was 
required. 

 
Results and Discussion 

Average days to AI were 66.2 ± 1.9 days in the Group 
1 and 99.2 ± 2.6 days in the Group 2. Average days to 
peak milk yield was found similar between the groups 

(41.7 ± 2.1 days in the Group 1 and 47.3 ± 2.7 days in 
the Group 2). Peak milk yield, milk yield for the first 3 
months of lactation, and average milk yield up to 271 d 
were similar between the groups (Table 2).  

There was no relationship between average milk 
yield up to 271 d after calving and postpartum days of 
insemination (Figure 1). However, average milk yield 
from 227 to 271 days postpartum was lower (P < 0.04) 
in the early bred cows compare to the late bred cows. 
(Table 2). Total milk yield from 227 to 271 d was also 
different (P < 0.03) between the groups (1135.0 ±  54.1 
kg in Group 1; 1308.75 ± 65.0 kg in the Group 2, Figure 
2).  
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Figure 2. The total milk yield between 227 to 271 days (kg) of lactation in early or late bred cows.   

In this graph, the a,b symbols indicate statistical difference at the level of P=0.03.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Milk production and reproduction are two important 

factors with respect to profitability of dairy farms and 
much attention has been given to fertility parameters 
and their association with milk production. Since 
insemination time coincide with the period of negative 
energy balance is most pronounced in high producing 
dairy cows, delaying the first inserminations in these 
cows may be more beneficial with both getting higher 
pregnancy rates and persistency of lactation curve. 
Intentionally delaying of insemination or voluntary 
waiting period is termed as extended lactation strategy 
or extended calving interval in the current literature 
(Lehmann et al., 2016; Sehested et al., 2019; Burgers et 
al., 2021a; 2021b). Within the scope of this strategy, it is 
reported that it may be advantageous for cows to 
become pregnant when they are in a stage of more 
positive energy balance and also be dried off at a lower 
milk yield comparing with in the traditional lactation 
period (Sehested et al., 2019). In presented study, the 
milk yield data belongs to the cows that became 
pregnant following first insemination, was used 
deliberately; thus, the cows were included in the study 
went spontaneously through an extended lactation 
strategy on purpose not because of reproductive failure 
and their milk yield parameters were able to be 
evaluated in more physiological conditions.   

Some of the previous studies (Bar-Anan et al., 1979; 
Weller et al., 1985; Bertilsson et al., 1997; Österman and 
Bertilsson, 2003) reported that longer calving interval 
which means later pregnancy affects favorably on milk 
production with producing 29% more ECM (Bertilsson et 
al., 1997) and higher milk production per day from one 
calving to another (Österman and Bertilsson, 2003), 

some of the studies (Harrison et al., 1974; Funk et al., 
1987; Weller and Foman, 1990; Genizi et al., 1992; Rehn 
et al., 2000; Arbel et al., 2001) reported that early 
pregnancy affects favorably on milk production. 
Interestingly, the study included only swedish cows 
reported that late bred cows resulted with having 55-
60 days longer duration of lactation, had slightly lower 
milk yield compare to the early bred cows with shorter 
duration of lactation. And also it is noted that the late 
bred cows maintain their lactation however produce 
less milk (Rehn et al., 2000). Milk production data of the 
high producing lactating dairy cows in presented study 
including both milk yield for first 3 months (~ 42 kg) or 
for whole lactation period (270 d, ~ 38.5 kg) was not 
affected by early or late breeding of the cows, similar 
with the earlier studies  (Schneider et al., 1981; Jensen 
et al., 1997) and the mostly recent studies reported 
that early or late pregnancy had no effect on milk 
production even evaluated as Energy Corrected Milk 
(ECM) production (Niozas et al., 2019) in both 
primiparous and multiparous cows (Lehmann et al., 
2016).  

The lower milk yield through the end of lactation in 
early bred cows in presented study was found to be 
consistent with the current study (Burgers et al., 2021a) 
reported that the cows had calving to first service 
interval is more than 140 d resulted in better lactation 
yield, when high-producing dairy cows were selected, 
as presented in our study. The decrease in milk yield of 
early inseminated animals in presented study may also 
be due to the fact that these animals entered the last 
trimester of their pregnancy compared to the animals 
in the other group, since the previous reports (Olori et 
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al., 1997; Brotherstone et al., 2004) reported that milk 
yield is negatively affected by pregnancy, especially 
for the last trimester possibly due to pregnancy 
associated mammary gland regression and 
competition for nutrients from the developing fetus 
(Erb et al., 1952).   
   In scope of high producing dairy cows, it is reported 
that both peak milk yield and DIM at peak yield had an 
effect on the individual cow to maintain a high daily 
milk yield during extended lactation (Sehested et al., 
2019).  Average DIM at peak yield was 42 and 47 days 
in presented study and both were earlier comparing 
to the recent study (Lehmann et al., 2017) reported 
that in the multiparous cows managed with longer or 
shorter lactations, DIM at peak yield were 53 and 59 
days and average peak milk yields were 42.7 and 32.5 
kg (of ECM/d), respectively. Although there were no 
differences between the early (average 66d) or late 
bred (average 99d) cows in terms of average peak milk 
yield (48 kg/d) in presented study, Burgers et al., 
(2021a) reported that in the cows that early bred 
(<84d) in their study had lower peak milk yield (40 kg 
of Fat Protein Corrected Milk, FPCM/d) compare to 
later bred cows (~43 kg of FPCM/d). Even, it is not 
appropriate to interpret our study and the recent 
studies (Lehmann et al., 2017; Burgers et al., 2021a) 
together because the calculation method of peak milk 
yield in these studies are different, it can be said that 
the peak milk yield values in our study are higher than 
the values in these studies when general average 
constitutes of fat (3-4%) and protein (3.5%) in milk are 
placed in the corresponding places in the ECM 
(Sjaunja et al., 1991) or FPCM (CVB, 2012) formulas.  
Earlier DIM at peak yield and higher milk yields in 
presented study can be explained by the fact that 
presented study included high milk yielding cows but 
not performed in a herd basis. 

 

Conclusion 
 

Average milk yield up to 271 d of lactation, peak 
milk yield, and DIM at peak milk yield were not 
affected by early (average 66 DIM) or late (average 99 
DIM) breeding where was more than 30 days between 
breedings in this study. However, it may be concluded 
that milk yield continues with more pronounced 
stability through the end of lactation in late bred 
cows. Thus, late insemination may contribute to the 
profitability obtained from milk, especially in the case 
of high milk yielding cows. Further trials are needed to 
evaluate the repeatability of this response and 
evaluation of early or late breeding on persistency and 
productivity of lactation, should be done not only with 
milk yield or duration of lactation, but also ECM or 
FPCM yield, fertility, postpartum health and feeding 
costs during the this period in the point of herd 
profitability. 
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