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Abstract 

Introduction: The aim of this study was to investigate the relationship between body condition score (BCS) determined on 

the dry-off day, calving day, and in the first month of lactation, its changes during the dry period and early lactation, and 

periparturient indices and fertility in high-producing dairy cows. Material and Methods: The experiment was conducted in two 

herds: A and B, located in Western Poland. The studies were conducted on 116 and 108 Polish Holstein-Friesian dairy cows 

respectively, with an average milk yield of >10 000 kg/305-day lactation. The experiment included the dry period (-56 d to the 

calving day), the calving day, and early lactation (from +1 to +56 d). The experimental factor was BCS (0 to 5-point scale). The 

BCS was performed by one person on day -56, on parturition day (in the first 12 h after calving) and on day 30 of lactation. 

Results: A decrease in BCS (≥-0.25) in herd A during the dry period accelerated the planned calving period by 7.3 d. In the 

group of cows with BCS <3.25 on the dry-off day, the lowest artificial insemination index (1.80), the shortest period of 

insemination services (25 d), and days open (87 d) were recorded. Moreover, cows with BCS < 3.25 at calving had the shortest 

days open (91 d). BCS >3.50 in the first month of lactation (30 d) resulted in the extension of uterine involution period (56 d). 

Improvement of BCS during the dry period shortened the anoestrus (60 d) in herd A and the period of insemination service (60 d) 

in herd B. However, in this group (IM BCS ≥ 0.25) of cows the day of the highest artificial insemination index (2.50) in herd B 

was analysed. Conclusion: The body condition on the dry-off day and at calving, as well as its deterioration in the first month of 

lactation, have a considerable effect on fertility indices in dairy cows, thus confirming the advisability of its regular monitoring 

during routine operations connected with the management of a dairy cattle herd.  
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Introduction 

Currently the primary objectives in dairy cattle 

rearing and breeding are connected, first of all, with the 

maintenance of high herd fertility (7). Important 

parameters, dependent on the energy status of cows in 

the periparturient period and characterising this trait after 

calving, include e.g. the development of the dominant 

ovarian follicle, which takes place by the 40th d before 

ovulation, and the incidence of the first oestrus 

postpartum (15). In cows with the normal course of all 

physiological processes the 1st oestrus is observed 20- 

30 d after calving and its cyclicity (cycle, every 19-24 d) 

increases the chance of oestrus prior to insemination 

(approx. 60-70 d after calving). The primary cause of the 

delay in the return to ovarian activity is connected with 

the negative energy balance in the periparturient period 

(8), while the main method applied worldwide to assess 

the energy status of high-producing dairy cows is the 

body condition score (BCS). Indication of optimal body 

condition values at critical times of the production cycle 

(the dry period, calving day, onset of early lactation) 

seems to be crucial for a more precise management of 

dairy cattle herds. Regular evaluation of body reserves 

facilitates assessment of the cow nutrition regime and 

feed ration balance, which, in turn, enables to utilise the 

production potential of cows and obtain optimal milk 

yields. Body condition monitoring is also important in 

© 2016 B. Stefańska et al. This is an open access article distributed under the Creative Commons Attribution-
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the prevention of metabolic disorders in the 

periparturient period and post parturition complications 

(3). Numerous researchers are of an opinion that the 

specification of recommended BCS profile of high-

producing cows could limit the incidence of a negative 

energy balance, which is one of the most important 

causes of the deterioration of fertility indices (9, 27).  

The aim of this study was to investigate the 

relationship between the BCS determined on the dry-off 

day, calving day, and in the first month of lactation  

(30 d), its changes during dry period and early lactation, 

and periparturient indices and fertility in high-producing 

dairy cows. We hypothesised that the BCS may define 

periparturient indices and fertility in dairy cows. 

Material and Methods 

Study design and animals. The experiment was 

conducted in two herds: A and B, located in western 

Poland. The experimental material comprised 116 and 

108 clinically healthy dairy cows of Polish  

Holstein-Friesian breed with average milk yield of 

 >10 000 kg/305-day lactation. The experiment included 

the dry period (-56 d to calving day), calving day, and 

early lactation (from +1 to +56 d). The experimental 

factor was BCS (0 to 5-point scale). The BCS was 

determined by one person according to the methodology 

of Edmonson et al. (10) on -56 d (on the dry-off day), on 

the parturition day (in the first 12 h after calving), and on 

d 30 of lactation. The cows were divided into three 

groups according to the results of BCS determined in the 

dry period, on the calving day, and during the first month 

of lactation (30 d). These three groups comprised 

animals which were classified as good (OK, BCS 3.0–

3.25), medium (MID, BCS 3.26–3.5), or overfed (FAT, 

BCS > 3.5). The same cows were further divided into 

three groups based on the changes in BCS in the periods 

from drying-off to the calving day, and the first month of 

lactation (30 d). The animals were grouped as follows: 

the group with no changes observed (NC, BCS < 0.25), 

deterioration (DE, BCS ≥ -0.25), and improvement (IM, 

BCS ≥ 0.25). 

Periparturient indices and fertility. In the course 

of the experiment, the periparturient indices were 

monitored, e.g. the course of parturition, which was 

assessed on a five-point scale according to Adamski (1), 

where: 1 point – normal, unassisted calving, 2 points – 

easy calving, controlled by a handler, 3 points – 

dystocia, human-assisted, 4 points – dystocia, 

intervention of a veterinarian, 5 points – very difficult 

calving, calf stillborn or dead within the first hours after 

calving. Moreover, in herd A, uterine involution was 

assessed and colostrum quality was evaluated based on 

its specific gravity determined using a colostrum meter 

according to Stefaniak and Jawor (30). 

Fertility of cows was determined on the basis of the 

following indices: anoestrus (number of days from 

calving to first service), the date of the first postpartum 

oestrus (number of days from calving to the first 

postpartum oestrus), the period of insemination services 

(number of days from the first artificial insemination 

service to effective insemination), days open (number of 

days from calving to the next fertilisation), and 

insemination index (number of artificial insemination 

services required for effective insemination). The first 

ovulation was identified by transrectal ultrasonography 

using a colour Doppler ultrasound scanner (SSD-5500, 

Aloka Co., Japan) equipped with a 7.5-MHz convex 

transducer (UST-995-7.5, Aloka Co. Japan) (15).  

Nutrition. The diets were calculated based on the 

analysed nutrient contents using the MAX System for 

dairy cattle programme (Cargill) in accordance with the 

Nutrient Requirements of Dairy Cattle (NRC, 2001), 

with feed based on silages from corn, pressed sugar beet 

pulp, alfalfa, ensiled corn grain, fresh distiller’s grain, 

corn pulp, concentrates (corn, rapeseed meal), and 

mineral and vitamin supplements (Tables 1, 2). Using 

wet chemistry analysis, weekly forage, concentrate and 

TMR samples were tested monthly for crude protein 

(CP, method no. 976.05), neutral detergent fibre (NDF, 

method no. 942.05), non-fibre carbohydrates (NFC: 

method no. 64.785), calcium (Ca, method no. 6869), 

phosphorus (P, method no. 6491), and potassium (K, 

method no. 6869). Diets were fed as the total mixed 

ration (TMR) at 9 a.m. and 2.30 p.m. for the entire 

experimental period. 

Statistical analysis. The effect of lactation number 

and assessed BCS on analysed traits was estimated using 

the multivariate analysis of variance (procedure GLM-

SAS v. 9.4. 2014). The significance of the differences 

between experimental groups was tested by means of 

Duncan's test at P ≤ 0.05 – means with identical 

superscripts do not differ significantly (P > 0.05). The 

standard error of the mean (SEM) was adopted as  

a measure of error.  

Results 

Analyses of the BCS in cows on calving day and its 

changes during dry period showed no statistically 

significant differences (P > 0.05) between the BCS and 

the course of calving in both herds. However, some not 

statistically significant positive dependence between the 

BCS of cows on the calving day in the MID group 

(3.26–3.50 BCS) and the course of calving and negative 

dependence between deterioration in BCS (DE ≥ -0.25) 

during the dry period and that trait were observed 

(Tables 3, 4). Moreover, a decrease in BCS (DE ≥ -0.25) 

during the dry period in herd A accelerated the planned 

date of calving by 7.3 d with the significant difference 

confirmed statistically (P ≤ 0.05). In our study, no 

statistically significant effect (P > 0.05) of BCS or its 

changes on colostrum quality in the investigated periods 

was found. 
 



 B. Stefańska et al./J Vet Res/60 (2016) 81-90 83 

 

 

Table 1. Composition and nutritive value of feed rations – herd A 

Components (kg/SM)   Dry period diet1 Close-up diet 2 Fresh diet3 

(34 kg milk) 

Lactation diet4 

(37 kg milk) 

Corn silage 1.4 5.58 5.26 7.72 

Pressed sugarbeet pulp silage - 1.10 1.32 1.76 

Alfalfa silage - 0.71 - - 

Haylage 4.86 - 1.20 1.20 

Straw - wheat 0.89 1.34 1.34 1.34 

Fresh distiller’s grain - 1.15 1.15 0.92 

Corn – meal - 0.43 0.86 - 

Corn – ensiled grain - 0.35 0.70 3.29 

FB 21% CP - 1.33 6.63 7.97 

BFMS 0.15 0.61 - - 

Corn pulp - - 1.59 1.91 

Rapeseed meal 0.88 0.44 - - 

Glycerin - 0.37 0.37 - 

Rock salt 0.01 - - 0.01 

Nutrients value (in 1 kg DM)     

CP (%) 15.7 15.4 16.9 16.9 

NDF (%) 49.4 35.4 31.4 29.6 

NFC (%) 24.9 39.5 41.9 44.0 

Fat (%) 2.5 2.8 3.0 2.7 

Ca (g) 0.77 0.60 0.72 0.79 

P (g) 0.37 0.49 0.46 0.47 

K (g) 1.88 1.54 1.44 1.47 

1 feeding period from -56 d to -14 d; 2 feeding period from -13 d to calving day;3 feeding period from +1 d to 21 d of lactation;  
4  feeding period from +22 d to 56 d of lactation; CP: crude protein; NDF: neutral detergent fiber; NFC: non-fiber carbohydrates; FB 

21% CP – full-bodied blend with 21% of crude protein; BFMS – blended feed mixture supplement 

 

 

Table 2. Composition and nutritive value of feed rations – herd B 

Components (kg/SM) Dry period diet1 Close-up diet2 Fresh diet3 

(34 kg milk) 

Lactation diet4 

(45 kg milk) 

Corn silage 2.37 3.90 6.60 8.99 

Pressed sugarbeet pulp silage - - 1.76 2.20 

Alfalfa silage 1.40 1.70 1.40 1.40 

Grass silage 1.81 - - - 

Hay  - 1.82 0.91 0.91 

Straw 4.50 1.35 1.35 0.90 

Distiller’s grain - 0.69 1.38 0.69 

Ensiled corn grain - - 2.80 3.50 

Rapeseed meal 0.88 - - - 

FB 21% CP - - 3.10 8.85 

BFMS 0.25 3.09 2.21 0.22 

Magnesium sulfate 0.03 - - - 

Rock salt - 0.10 0.13 0.08 

Limestone  - - 0.15 - 

Nutrients value (in 1 kg DM)     

CP (%) 11.0 15.0 16.2 16.8 

NDF (%) 54.5 39.8 34.1 31.6 

NFC (%) 21.0 32.3 38.4 40.9 

Fat (%) 2.8 3.1 2.9 2.7 

Ca (g) 0.59 0.49 0.96 0.99 

P (g) 0.42 0.50 0.43 0.43 

K (g) 1.87 1.60 1.67 1.67 

Designations as shown in Table 1 
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BCS on the dry-off day had a significant effect on 

fertility indices in herd A (Table 5). In the OK group 

(<3.25 BCS), the lowest insemination index (1.80), the 

shortest period of insemination services (25 d), and 

days open (87 d) were recorded, as compared to the 

MID group (3.26–3.50 BCS), which was confirmed 

statistically (P ≤ 0.05).  

In herd A, cows in the OK group (<3.25 BCS), the 

shortest, statistically confirmed (P ≤ 0.05), days open 

period (91 d) was recorded on calving day. In turn, in 

herd B, negative relationships between fat condition at 

calving in the FAT group (>3.50 BCS) and the date of 

the first postpartum oestrus as well as days open were 

observed, although these differences were not 

statistically significant (P > 0.05) (Table 6). 

In herd A, cows with BCS >3.50 (the FAT group) 

had the longest, statistically confirmed (P ≤ 0.05), 

uterine involution period (56 d) during the first month 

of lactation (30 d). Moreover, in both herds in the FAT 

group (>3.5 BCS), the longest anoestrus was recorded, 

while in herd B the longest days open period (153 d) 

and the latest date of the first postpartum oestrus  

(100 d) were found (Table 7). However, the differences 

were not statistically significant (P > 0.05). 

A decrease in body condition (group DE ≥-0.25 

BCS) during the dry period in herd A resulted in the 

extension of anoestrus, with the difference confirmed 

statistically (P ≤ 0.05). Moreover, an improvement in the 

body condition in this period (group IM ≥ 0.25 BCS) in 

herd B resulted in an extension of the period of 

insemination services and a deterioration of the 

insemination index, with statistically significant 

differences (P ≤ 0.05) (Table 8). 

No statistically significant difference (P > 0.05) 

between the changes in BCS during the first month of 

lactation (30 d) and fertility indices (Table 9) was found. 

However, a deterioration of BCS (group DE ≥-0.25 

BCS) resulted in a prolongation of the insemination 

service period and the days open, as well as the 

insemination index in both herds.  

 
 

Table 3. The effect of BCS at calving day on periparturient indices 

Herd A 

Periparturient indices 

BCS at calving day 

OK (n = 52)  MID (n = 36) FAT (n = 28) 

 SD  SD  SD 

Course of calving (1 – 5 point scale) 1.5 0.9 1.4 0.9 2.5 2.1 

Date of calving (difference – days) -3.5 6.1 -2.0 4.1 -9.5 0.7 

Colostrum density (g/cm³) 
1.043 0.01 1.042 0.01 1.048 0.02 

Herd B 

                                                                 

BCS at calving day 

OK (n = 66) MID (n = 30) FAT (n = 12) 

 SD  SD  SD 

Course of calving (1–5 point scale) 3.0 2.0 2.75 0.9 2.9 0.7 

BCS at calving day - OK ≤ 3.25 points; MID 3.26-3.50 points; FAT > 3.50 points 

 

 
Table 4. The relationship between changes in BCS during dry period and periparturient indices  

Herd A 

Periparturient indices 

Changes in BCS during dry period 

NC (n = 57) DE (n = 27) IM (n = 32) 

 SD  SD  SD 

Course of calving (1 – 5 point scale) 1.5 1.1 1.8 1.1 1.4 0.8 

Date of calving (difference - days) -3.4 ab 6.6 -7.3 a 6.6 -0.4 b 6.4 

Colostrum density (g/cm³) 1.05 0.01 1.05 0.02 1.04 0.01 

Herd B 

Periparturient indices 

Changes in BCS during dry period 

NC (n = 58) DE (n = 27) IM (n = 23) 

 SD  SD  SD 

Course of calving (1–5 point scale) 2.7 0.9 3.1 0.9 2.7 0.7 

Changes in BCS from dry-off day to calving day - NC <0.25 BCS points; DE ≥ -0.25 BCS points; IM ≥ 0.25 BCS points 
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Table 5. The relationship between BCS at dry-off day and fertility indices 

                                                                  Herd A 

Fertility indices 

BCS at dry-off day 

OK (n = 72) MID (n = 44) FAT (n = 0) 

 SD  SD  SD 

1st oestrus (d) 37 20 50 23 . . 

Uterine involution (d) 38 10 41 11 
. . 

Anoestrus (d) 62 11 69 10 
. . 

Period of insemination services (d) 25 a 26 53 b 37 
. . 

Days open (d) 87 a 24 122 b 34 
. . 

Insemination index 1.80 a 0.69 2.40 b 0.84 
. . 

                                                                       Herd B 

Fertility indices 

BCS at dry-off day 

OK (n = 66) MID (n = 30) FAT (n = 12) 

 SD  SD  SD 

1st oestrus (d) 83 22 91 38 88 41 

Anoestrus (d) 86 24 97 33 109 37 

Period of insemination services (d) 49 47 40 47 22 36 

Days open (d) 134 37 136 54 131 43 

Insemination index 2.20 1.10 2.11 1.24 1.58 0.93 

BCS at dry-off day - OK ≤ 3.25 points; MID 3.25-3.50 points; FAT > 3.50 points  
 

 

 
Table 6. The relationship between BCS at calving day and fertility indices 

                                                                       Herd A 

Fertility indices 

BCS at calving 

OK (n = 52) MID (n = 36) FAT (n = 28) 

 SD  SD  SD 

1st oestrus (d) 37 21 36 24 36 39 

Uterine involution (d) 40 11 39 10 35 10 

Anoestrus (d) 63 14 60 11 74 16 

Period of insemination services (d) 29 29 44 47 64 4 

Days open (d) 91 a 29 103 ab 45 138 b 19 

Insemination index 1.89 0.80 2.00 1.13 2.50 0.71 

                                                                      Herd B 

Fertility indices 

BCS at calving 

OK (n = 66) MID (n = 30) FAT (n = 12) 

 SD  SD  SD 

1st oestrus (d) 89 36 83 40 94 35 

Anoestrus (d) 89 36 103 40 103 30 

Period of insemination services (d) 44 57 21 34 41 46 

Days open (d) 132 31 123 45 144 49 

Insemination index 2.33 1.53 1.59 1.01 2.04 1.11 

BCS at calving day - OK ≤ 3.25 points; MID 3.25-3.50 points; FAT > 3.50 points 
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Table 7. The relationship between BCS during the first month of lactation (30 d) and fertility indices  

                                                                         Herd A 

Fertility indices 

BCS at day 30 of lactation 

OK (n = 52) MID (n = 36) FAT (n = 28) 

 SD  SD  SD 

1st oestrus (d) 38 21 35 21 6 . 

Uterine involution (d) 41 ab 11 38 b 8 56 a . 

Anoestrus (d) 64 14 59 11 69 . 

Period of insemination services (d) 30 33 37 34 1 . 

Days open (d) 94 31 95 35 69 . 

Insemination index 1.93 0.83 1.93 0.92 1.00 . 

                                                                         Herd B 

Fertility indices 

BCS at day 30 of lactation 

OK (n = 66) MID (n = 30) FAT (n = 12) 

 SD  SD  SD 

1st oestrus (d) 77 33 85 40 100 32 

Anoestrus (d) 82 28 102 37 109 29 

Period of insemination services (d) 47 54 25 36 44 49 

Days open (d) 128 47 126 41 153 56 

Insemination index 2.40 1.52 1.70 1.02 2.00 1.08 

BCS during the first month of lactation - OK ≤ 3.25 points; MID 3.25-3.50 points; FAT > 3.50 points 

  

 

Table 8. Changes in BCS during dry period and fertility indices  

                                                                         Herd A 

Fertility indices 

Changes in BCS during dry period 

NC (n = 57) DE (n = 27) IM (n = 32) 

 SD  SD  SD 

1st oestrus (d) 39 19 46 27 38 22 

Uterine involution (d) 39 10 41 13 37 8 

Anoestrus (d) 62 a 13 72 b 10 60 a 5 

Period of insemination services (d) 36 36 25 19 25 24 

Days open (d) 98 35 97 19 85 26 

Insemination index 2.04 0.79 1.78 0.67 1.81 0.75 

                                                                          Herd B 

Fertility indices 

Changes in BCS during dry period 

NC (n = 58) DE (n = 27) IM (n = 23) 

 SD  SD  SD 

1st oestrus (d) 83 40 91 43 94 29 

Anoestrus (d) 98 33 113 40 96 27 

Period of insemination services (d) 31 ab 43 11b 19 60 a 48 

Days open (d) 128 47 123 42 156 47 

Insemination index 1.86 ab 1.20 1.33 b 0.62 2.50 a 1.09 

a,b - means with different letters are significantly different;  changes in BCS from dry-off day to calving day - NC < 0.25 points; DE ≥ -0.25 
points; IM ≥ 0.25 points 
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Table 9. The effect of BCS changes in the period from dry-off day to day 30 of lactation on fertility indices 

                                                                            Herd A 

Fertility indices 

Changes in BCS to day 30 of lactation 

NC (n = 57) DE (n = 27) IM (n = 32) 

 SD  SD  SD 

1st oestrus (d) 36 23 38 22 38 19 

Uterine involution (d) 41 11 38 11 39 10 

Anoestrus (d) 64 15 64 12 60 11 

Period of insemination services (d) 30 31 39 37 32 34 

Days open (d) 94 26 103 42 91 35 

Insemination index 1.87 0.83 2.13 0.92 1.90 0.88 

                                                                           Herd B 

Fertility indices 

Changes in BCS to day 30 of lactation 

NC (n = 58) DE (n = 27) IM (n = 23) 

 SD  SD  SD 

1st oestrus (d) 90 39 85 35 83 31 

Anoestrus (d) 105 38 96 27 93 23 

Period of insemination services (d) 27 40 42 46 40 40 

Days open (d) 131 48 138 45 134 40 

Insemination index 1.72 1.02 2.13 1.20 2.03 1.26 

Change in BCS from dry-off day to day 30 of lactation - NC < 0.25 points; DE ≥ -0.25 points; IM ≥ 0.25 points 

 

 

Discussion 

Dystocia, next to diarrhoea and pneumonia 

occurring in rearing period, is considered to be the 

primary cause of calf wastage (24). Its main 

consequences include reduced milk yield, deterioration 

of milk technological quality (increased somatic cell 

count) (4) as well as a decrease in fertility indices (1). 

Primary factors affecting the course of calving are 

connected with the sex of calves and their body weight 

at birth, the number of born animals (single vs. twin 

birth), lactation rank of the dam, and numerous genetic 

factors (4, 20). Moreover, this study showed some 

relation between the body condition of cows on calving 

day and the course of calving, as well as a negative 

dependence between deterioration in BCS of -0.25 

point during the dry period and this trait; however, the 

differences were not statistically significant. Moreover, 

in herd A, the deterioration of BCS (DE ≥ -0.25) in this 

period accelerated the planned date of calving by 7.3 d. 

Roche et al. (26) showed that limited research results 

confirm the statistically significant effect of BCS on the 

dry-off day, calving day, or its deterioration in the 

course of calving. In our opinion a decrease in body 

condition during this period resulted from the reduction 

in the availability of nutrients to the foetus, which may 

have accelerated the date of calving. Adamski (1) 

recorded a significant positive correlation between BCS 

on the calving day and dystocia, particularly in 

primiparous cows. Moreover, Gearhart et al. (12) 

showed an increased risk of dystocia in cows with  

a deteriorating body condition during the dry period. 

Nogalski (21) presented a negative effect of too weak 

condition (<3.0 BCS), while Borkowska and Januś (5) 

– too fat BCS (>3.5) at calving as the main cause for 

dystocia. These authors attribute main causes of this 

complication to insufficiently strong bearing-down 

efforts and to an increased body weight of calves at 

birth, respectively. Moreover, incidence of dystocia 

resulted in a further prolonged deterioration of the body 

condition during lactation (4). In turn, Przysucha and 

Grodzki (24) found no significant relationship between 

the body weight and body condition, as well as the 

length of pregnancy, while they indicated breed and 

calving season among the main factors influencing this 

trait.  

Currently, the main objectives in dairy cattle 

rearing and breeding are connected, first of all, with the 

maintenance of high herd fertility (7). A delayed first 

postpartum oestrus (>40 d) is connected with 

deterioration of fertility indices in cows and economic 

losses for breeders (9). The effect of BCS, reflecting 

the energy status and fertility, has been presented by 

Roche et al. (26). This study showed no statistically 

significant effect of the body condition on the calving 

day or its changes during the investigated periods on 

the date of the first postpartum oestrus. However, cows 

which showed a decrease of -0.25 BCS point between 

the dry period and the calving day had the first oestrus 

the latest. The association of these processes with  
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a return to ovulation has been well studied (7, 13, 26); 

however, their influence on the reproductive 

performance is less known. We suggested that the BCS 

on calving day strongly affected biochemical blood 

indices characterising lipid and carbohydrate 

metabolism in the first month of lactation with only 

partly a negative effect on the reproductive 

performance. Moreover, our results suggested that 

cows could have good welfare, as implied by slight 

changes in their condition and the number of animals in 

experimental groups in the dry period and on the 

calving day. Holly et al. (13) showed that the negative 

energy balance connected with a deteriorated body 

condition in cows during the periparturient period 

caused a lower concentration of IGF-I and LH, required 

for the development of ovarian follicles, which, at the 

same time, extended the period of return to ovarian 

activity, disturbed the cyclicity of ovulation, and 

deteriorated the quality of oocytes, as reflected by 

biochemical changes in the composition of the 

follicular fluid. 

The return to the previous anatomical size of the 

genitalia is considered to mark the end of puerperium 

(17). This physiological state is attained after complete 

uterine involution, which is connected with its 

shrinking back to the size before pregnancy, along with 

the return to the weight and blood supply, regeneration 

of the mucosa, and removal of its redundant fragments, 

the so-called lochia (17). Anatomical and histological 

involution of the uterus in healthy cows lasts approx. 

40 – 50 d after calving. The rate of uterine involution 

may depend on the age of cows, their breed, and 

nutrition in transition period, while its delay may be 

related to metritis (17). This study showed a negative 

effect of too fatty body (>3.50 BCS) in the first month 

of lactation, indicating a potential negative energy 

balance in this group of animals, which directly affects 

changes in the hormonal balance determining 

postpartum fertility indices, including uterine 

involution. Moreover, Peter et al. (22) showed  

a negative effect of a very low BCS (<3.25), which in 

combination with a negative energy balance in early 

lactation inhibits pulsatile release of the luteinising 

hormone stimulating the development of the corpus 

luteum, as well as hinders ovarian function, thus 

leading to a reduced oestradiol secretion, and delays 

uterine involution. Breeders identify anoestrus, i.e. the 

period between calving and the first artificial 

insemination service, based on the date of uterine 

involution and the occurrence of physiological oestrus 

cycles. This practice seems to be justified by the results 

of this study, showing a statistically significant effect 

of a deterioration in BCS of -0.25 point in the period 

from the dry-off day to calving on the extension of 

anoestrus (72 d). Moreover, in the OK group  

(≤3.25 BCS) the shortest period of insemination 

services was observed on the dry-off day, while in the 

IM group (≥0.25 BCS) the longest period of 

insemination services was recorded in the period from 

the dry-off day to calving. Jankowska and Sawa (14) 

also reported a positive correlation between an 

excessively good body condition (reserve fat) towards 

the end of lactation and in the dry period and the length 

of the period of insemination services. For cows with 

BCS >3.5 during the transition from late gestation to 

early lactation, considerable amounts of adipose tissue 

are mobilised, resulting in elevated plasma 

nonesterified fatty acids (NEFA) supporting increased 

energy requirements in dairy cows and at the same time 

negative energy balance (NEB) (19). Circulating NEFA 

can be oxidised in the hepatocytes or exported as 

constituents of very low density lipoproteins (VLDL). 

However, postpartum release of NEFA from adipose 

tissue mostly exceeds the needs and oxidation 

capabilities of the liver (19) and causes formation of 

ketone bodies including β-hydroxybutyrate (BHBA) 

and reesterification to triglycerides (TG). The latter are 

stored in hepatocytes and implicate the development of 

fatty liver, reduced metabolic function, health status, 

productivity, and reproductive performance, as well as 

incidence and severity of metabolic disorders and 

infectious diseases (2). NEB delays the start of the 

ovarian activity and reduces the number of oestrus 

cycles, extending the days open (28). Moreover,  

a negative energy balance, metabolic diseases, and 

infections of the uterus are the major weakness of the 

secretion of luteinising hormone (LH), which affects 

the dominant follicle maturation and ovulation (9). 

Recent studies have also indicated that the resulting 

energy deficit determines the quality of oocytes, which 

reflect changes in the biochemical composition of 

follicular fluid (16). Many authors agree that 

determination of BCS in high-yielding dairy cows 

could minimise the effect of negative energy balance, 

which is one of the most important reasons for poor 

reproductive performance (9). 

Negative energy balance has an adverse effect on 

hormonal balance; it impairs progesterone secretion 

and is a major cause of abnormal development of 

Graafian follicles. Moreover, energy deficit delays the 

onset of ovarian activity and reduces the number of 

oestrus cycles, thus lengthening the days open (24). 

Furthermore, negative energy balance, metabolic 

disorders, and metritis are the main causes of reduced 

secretion of the luteinising hormone (LH), which 

influences the maturation of the dominant ovarian 

follicle and the occurrence of ovulation (12). This study 

showed the effect of BCS at dry-off and calving on the 

length of the days open in herd A. In the group of cows 

with too fat BCS (>3.25) as compared to the OK 

groups (BCS ≤ 3.25), the longest days open period was 

observed, with the statistically confirmed differences. 

These results seem to indicate that in this experimental 

group cows exhibited the best energy status, which 

directly influenced fertility indices. Moreover, Butler 

and Smith (6) suggested that an excessively good body 

condition (>3.5 BCS) at calving is correlated with  

a limitation of dry matter uptake, which directly 
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aggravates the negative energy in the early lactation, 

having an adverse effect on the return to ovarian 

activity and effectiveness of fertilisation. According to 

Adamski (1), both improvement and deterioration of 

BCS during the dry period have a negative effect on the 

days open. It confirmed that change of BCS influences 

herd reproductive performance during the pre and 

postpartum period.  

The insemination index is another important 

indicator, facilitating the assessment of fertility in  

a dairy cattle herd. Its proper value should be around 

1.6 (1). Chagas et al. (9) showed a negative relationship 

between BCS at calving and its changes in the early 

lactation and the duration of return to ovarian activity, 

connected with reduced LH secretion and lowered 

ovarian follicle excitability to the action of 

gonadotropic hormones. In the opinion of Roche et al. 

(25), a loss of more than 0.5 BCS during early lactation 

reduces the chance of successful insemination in the 

first 6 weeks after calving, which was not confirmed in 

this study. However, it was shown that the body 

condition on the dry-off day had a statistically 

significant effect on the insemination index in herd B. 

Moreover, improvement of ≥0.25 point the body 

condition in the period from the dry-off day to calving 

caused a statistically significant deterioration of this 

index (2.5). Literature data indicates that some of the 

main causes of this phenomenon are connected with an 

energy deficit, delayed return to ovarian activity after 

calving, problems with embryo implantation, or its 

morphological development (1). 

Moreover, we observed in both herds different 

results associated with fertility indices, which could be 

associated with other factors of animal welfare or the 

number of experimental animals. 

The results do not provide an answer to the 

proposed research hypothesis. However, they indicate 

that the body condition on the dry-off day and at 

calving, as well as its deterioration in the first month of 

lactation, have a considerable effect on fertility indices 

in dairy cows, thus confirming the advisability of its 

regular monitoring during routine operations connected 

with the management of a dairy cattle herd. Moreover, 

they also identify ranges of body condition scores for 

dairy cows in the most sensitive periparturient period, 

which should be 3.25 BCS on the dry-off day and at 

calving, as well as its admissible deterioration to  

0.25 BCS in the first month of lactation.  
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