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The main objective of the study was to describe the relationship of high so-
matic cell count (SCC) with the incidence of abnormal postpartum resumption of 
ovarian cyclicity and reproductive performance in dairy cows. The factors influenc-
ing SCC were also investigated. Four hundred and forty-seven cows from six dairy 
herds in Japan were monitored for SCC and postpartum resumption of ovarian 
cyclicity. Cows with high SCC (200,000 to 500,000) had a higher incidence of pro-
longed luteal phase (P < 0.01) than cows with an SCC of 50,000 to 100,000. The 
high SCC cows (> 500,000) also showed a higher incidence of delayed first ovula-
tion post partum than cows with an SCC ≤ 500,000 (P < 0.05) during the first month 
post partum. Cows with an SCC of 200,000 to 500,000 showed lower conception 
and pregnancy rates, and more days from calving to conception than cows with an 
SCC of less than 200,000 (P < 0.05). Cows in parity 5 or more had a higher inci-
dence of high SCC than cows in the first and second parities (P < 0.05). It is con-
cluded that cows with a high SCC have a higher incidence of abnormal postpartum 
resumption of ovarian cyclicity, leading to reduced reproductive performance. 

Key words: SCC, postpartum resumption of ovarian cyclicity, reproductive 
performance, dairy cow 

Somatic cells in milk originate from leukocytes consisting of neutrophils, 
macrophages and lymphocytes derived from the blood circulation, as well as 
mammary epithelial cells (Concha, 1986). The peripheral blood leukocytes are 
stimulated to migrate into the milk through the milk-blood barrier by several 
chemokines such as IL-8 (Riollet et al., 2000). Since milk somatic cell count 
(SCC) is closely associated with inflammation and udder health (Yagi et al., 
2004), increase of the SCC has been known as a reliable indicator of subclinical 
mastitis in dairy cows (Smith, 1996; Van Den Borne et al., 2010). Meanwhile, a 
high SCC in milk has been reported to be associated with decreased fertility in 
dairy cows (Moore et al., 1991; Barker et al., 1998; Risco et al., 1999; Santos et 
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al., 2004; Pinedo et al., 2009). This is in agreement with the previous studies re-
porting that clinical and subclinical mastitis caused poor reproductive perform-
ance (Moore et al., 1991; Barker et al., 1998; Risco et al., 1999; Santos et al., 
2004; Schrick et al., 2001). The mechanism how high SCC is associated with 
poor fertility is yet to be determined. Tumour necrosis factor-α (TNF-α) 
(Pampfer et al., 1997; Pampfer, 2001), and nitric oxide (NO) (Lim and Hansel, 
1998; Soto et al., 2003) released as the consequence of mastitis have been re-
ported to cause embryonic mortality. PGF2α may also cause decreased fertility 
through its adverse effects on oocyte maturation and premature luteolysis (Soto 
et al., 2003; Hansen et al., 2004). In addition, it is presumed that high SCC or 
subclinical mastitis suppresses the release of gonadotropic hormones, leading to 
delayed resumption of ovarian cyclicity post partum. Only limited information, if 
any, has so far been available on the relationship between high SCC and the inci-
dence of abnormal postpartum resumption of ovarian cyclicity. The description 
of this relationship may contribute to a better understanding of the mechanism 
how high SCC causes decreased reproductive performance in dairy cows. 

The main objective of this study was, therefore, to describe the relation-
ship between high SCC and reproductive performance, with especial regard to 
the incidence of different types of abnormal resumption of ovarian cyclicity. The 
factors influencing milk SCC were also investigated. 

 
 

Materials and methods 

Animals and management 

This study was conducted in 447 lactations of 362 high-producing Hol-
stein-Friesian cows which calved during the period between January 2006 and 
December 2009 in six commercial dairy herds in Japan. Cows in the three herds 
were kept in free-stall barns with sawdust for bedding (herds A, B and C), and 
those in the other three herds were in 24-hour tie-stall barns with rubber mat-
tresses on the floor (herds D, E and F). Herd size ranged between 30 and 200 
cows. The average 305-day milk yield per cow per lactation of each herd was 
approximately 8,000 to 10,300 kg. The parities of cows ranged from one to ten. 
The cows were fed a total mixed ration consisting of grass silage, corn, soybean, 
hay, concentrate and mineral supplements. In herds A and B, cows were ob-
served twice a day for oestrous signs around milking time at 06:00 and 17:00. In 
herds C, D, E and F oestrus was detected based on the secondary oestrous signs 
(swelling, relaxation and congestion of the vulva, mucous discharge, bellowing 
and restlessness, decreased milk yield). The cows were inseminated artificially 
by AI technicians 8–14 h after the detection of oestrus in herds A, B and C, while 
in the other three herds AI was done by the herd owners. Pregnancy was diag-
nosed by ultrasonography in cows 35 days after AI or later in four herds (C, D, E 
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and F) which were regularly visited by a team from Yamaguchi University. In 
the other herds, cows 35 days or more after breeding were checked for pregnancy 
by local veterinarians using rectal palpation. 

Classification of cows based on SCC within 3 months post partum 

Individual milk SCC from all udder quarters of cows was measured every 
month, starting within one month post partum, at Hokkaido Dairy Milk Recording 
and Testing Association and Okayama Animal Husbandry Association Dairy Milk 
Test Section. Milk samples were collected by the producers at the afternoon milk-
ing and were kept at 4 °C overnight. On the next morning, the samples were put in 
a cold box and sent to the laboratories. Within 3 h after receipt, the samples were 
tested for SCC using FossomaticTM Minor (Denmark). 

All cows examined were classified into five groups based on SCC one to 
three months post partum: Group I: SCC ≤ 50,000/ml, Group II: 50,000 < SCC ≤ 
100,000/ml, Group III: 100,000 < SCC ≤ 200,000/ml, Group IV: 200,000 < SCC ≤ 
500,000/ml, Group V: SCC > 500,000/ml. Cows with clinical mastitis were not 
included in this study. 

Monitoring postpartum ovarian cycles based on milk progesterone profiles 

Milk samples were collected twice a week (on Monday and Thursday) 
starting at approximately 10–14 days post partum until approximately 80 days 
after calving. About 10 ml of foremilk was collected at the afternoon milking and 
it was stored at 4 °C until assayed. Progesterone concentrations were determined 
using direct ELISA in whole milk (Isobe et al., 2004) in herds B, C, D and E or 
in skim milk (Shrestha et al., 2004b) in herds A and F. 

Cows were monitored for resumption of ovarian cyclicity based on milk 
progesterone profiles. Ovulation was considered to have taken place 3–5 days 
before the first rise of progesterone concentrations ≥ 5.0 ng/ml in whole milk or 
≥ 1.0 ng/ml in skim milk. 

Cows with progesterone concentrations ≥ 5.0 ng/ml in whole milk or 
≥ 1.0 ng/ml in skim milk in at least two consecutive milk samples were consid-
ered to have luteal activity (Isobe et al., 2004; Ling et al., 2007). Patterns of 
postpartum resumption of ovarian cyclicity based on progesterone profiles were 
classified as follow: (1) Normal resumption of ovarian cyclicity: first ovulation 
within 45 days after calving followed by two or more regular ovarian cycles; (2) 
Delayed first ovulation type I (DFO-I): first ovulation did not occur until 45 to 
60 days after calving; (3) Delayed first ovulation type II (DFO-II): first ovulation 
did not occur until 61 days post partum or later; (4) Prolonged luteal phase 
(PLP): first ovulation occurred within 45 days after calving, but one or more 
ovarian cycles had luteal activity of more than 20 days (Ranasinghe et al., 2011); 
(5) Cessation of cyclicity (CC): first ovulation occurred within 45 days after 
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calving, but there was an absence of luteal activity for at least 14 days between 
the first and second luteal phases; (6) Short luteal phase (SLP): first ovulation 
occurred within 45 days after calving, but one or more ovarian cycles had luteal 
activity for less than 10 days, except for the first cycle. 

Data collection and investigation of reproductive performance 

Herds C, D, E and F were visited once a month for reproductive check: di-
agnosis and treatment of reproductive disorders, pregnancy diagnosis and body 
condition scoring (BCS: scale 1–5 with 0.25 increment points; Ferguson et al., 
1994). Data in herds A and B were obtained through local veterinarians visiting 
the farms at weekly intervals. 

All information about the herds (herd unique code identification, test-day, 
number of cows in milk and average milk production at the day of sampling) and 
about individual cows such as milk composition (SCC, milk urea nitrogen, fat, 
protein), calving date, breeding date, pregnancy, abortion, date of drying off and 
culling date were obtained from Dairy Herd Improvement (DHI) record sheets. 

AI submission rate within 100 days was defined as the proportion of cows 
that were subjected to AI within 100 days post partum in cows enrolled in the 
trial. First AI conception rate (FAICR) was the proportion of cows that con-
ceived after first insemination in all inseminated cows. Pregnancy rates (PR) 
were calculated as the number of cows that became pregnant within 100, 150 and 
210 days, divided by the total number of cows to be bred in the herd. 

Statistical analysis 

Statistical analysis was carried out using the statistical package SPSS 16.0 
for Windows (SPSS Inc., Chicago, IL, USA). Differences in AI submission rate 
within 100 days, FAICR, PR within 100, 150 and 210 days, and final pregnancy 
rate among the different groups of cows were analysed using Chi-square test. 
Likewise, the association between parity and calving season and the different lev-
els of SCC was also analysed. When groups differed (P ≤ 0.05), post-hoc test by 
Chi-square test (2 × 2 contingency table) was used to make comparisons between 
individual groups. Fisher’s exact test was used when one or more cells had an ex-
pected value less than 5. The differences in calving to conception interval among 
the groups with different degrees of SCC or with different types of ovarian cycles 
were analysed using one-way ANOVA.  

 
 

Results 

Of the 447 cows monitored for SCC and resumption of ovarian cyclicity in 
the current study, 30 cows were culled without being inseminated and they were 
excluded from further analysis. Thus, 417 cows were available for the analysis.  
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Distribution of cows by SCC during a period of three months post partum 

During a period of three months post partum 64.0 to 71.1% of the cows 
showed an SCC of less than 50,000 (Fig. 1). The percentages of cows having 
200,000 to 500,000 SCC and those with more than 500,000 SCC during the same 
period were 4.3 to 6.2% and 3.8 to 5.5%, respectively. 
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Fig. 1. Distribution of cows based on different levels of SCC in milk during 3 months post partum 

Postpartum resumption of ovarian cyclicity and its relationship to SCC 

Of the 417 cows examined, 233 (55.9%) cows had normal ovarian cycles 
post partum, while 184 (44.1%) cows had abnormal ovarian cycles, including 50 
(12.2%) cows with prolonged luteal phase, 86 (20.5%) cows with delayed first 
ovulation, 29 (6.9%) cows with cessation of cyclicity, and 19 (4.5%) cows with 
short luteal phase (Table 1). There was a significant difference in the incidence 
of prolonged luteal phase among groups of cows with different levels of SCC in 
the first month (P < 0.01) and in the second month (P < 0.05) post partum. The 
group of cows with 200,000 to 500,000 SCC had a higher percentage of cows 
with prolonged luteal phase than that having 50,000 to 100,000 SCC (P = 0.008) 
in the first month post partum. In the second month post partum, 20.8% of cows 
with 50,000 to 100,000 SCC had prolonged luteal phase, while only 9% of cows 
with less than 50,000 SCC had prolonged luteal phase (P = 0.022). In addition, 
cows with 200,000 to 500,000 SCC and > 500,000 SCC tended to have a higher 
incidence of prolonged luteal phase than did cows with < 50,000 SCC (P = 0.086 
and P = 0.06, respectively). The group of cows with > 500,000 SCC showed a 
higher incidence of delayed first ovulation type II than the other groups of cows 
with an SCC less than 500,000 in the first month post partum (P < 0.05). 
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Effect of SCC on conception and pregnancy rates  
and calving to conception interval 

The levels of SCC in the first month post partum had no effect on repro-
ductive performance (Table 2). In the second month post partum, cows with 
200,000 to 500,000 SCC tended to show lower conception and pregnancy rates 
and required more days to conceive than cows with less than 200,000 SCC. In 
the third month post partum, cows with less than 50,000 SCC tended to have a 
higher conception rate than cows with 50,000 or more SCC. 

Factors affecting SCC in the first three months post partum 

The calving season had no effect on SCC (P > 0.05) while there was a sig-
nificant association between parity and high SCC (P = 0.04, P = 0.014, P = 0.003 
in the first, second and third month post partum, respectively) (Table 3). Cows in 
parity 5 or more had a higher incidence of high SCC than cows in the first and 
second parities in the first three months after calving (P < 0.01). 

Effect of abnormal resumption of ovarian cyclicity on pregnancy rate  
and calving to conception interval 

There were significant differences in FAICR (P < 0.05) and PR within 
100 days post partum (P < 0.05) among the different types of postpartum ovarian 
cycles (Table 4). Cows with delayed first ovulation types I and II showed lower 
FAICR and PR within 100 days post partum than cows with normal postpartum 
ovarian cycles (P < 0.05). Likewise, cows with abnormal resumption of ovarian 
cyclicity had a longer calving to conception interval than cows with normal ovar-
ian cycles (P < 0.05). 

 
Discussion 

In the present study, the proportions of cows with 200,000 to 500,000 
SCC and those with more than 500,000 SCC in six commercial dairy herds dur-
ing a period of three months post partum were 4.3 to 6.2% and 3.8 to 5.5%, re-
spectively, which values are lower than those reported previously. Hagnestam-
Nielsen et al. (2009) reported that the proportions of cows with 200,000 to 
500,000 and > 500,000 SCC were 18.2% and 18.6%, 9.8% and 7.5%, 11.6% and 
8.4% at 1–2 weeks, 3–8 weeks and 9–16 weeks post partum, respectively. Van 
Den Borne et al. (2010) also reported that 12.8% of primiparous and 27.1% of 
multiparous cows had more than 200,000 SCC. In this study only 8.1 to 11.3% of 
the cows showed more than 200,000 SCC in the first to third month post partum. 

The incidence of abnormal resumption of ovarian cyclicity has been re-
ported as 32% to 57% in earlier studies (Nakao et al., 1992; Lamming and Dar-
wash, 1998; Opsomer et al., 1998; Shrestha et al., 2004a). In this study, 44.1% of 
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the cows had abnormal ovarian cycles, which is comparable with the findings of 
previous studies. 

Huszenicza et al. (2005) reported that mastitis was associated with delayed 
first ovulation in acyclic cows or lengthened the follicular phase in cyclic cows. 
Similarly, Lavon et al. (2010) reported that 30% of cows with subclinical masti-
tis exhibited delayed ovulation. On the other hand, Morris et al. (2009) indicated 
that high SCC and lameness reduced the likelihood of ovulation, but the same 
was not true for animals with a high SCC only. Our data have described for the 
first time the relationship between SCC and different patterns of abnormal re-
sumption of ovarian cyclicity post partum, including delayed first ovulation and 
prolonged luteal phases. Cows with more than 500,000 SCC had a higher inci-
dence of delayed first ovulation type II (P < 0.05). Cows with high SCC in the first 
and second month post partum had a higher incidence of prolonged luteal phase 
than cows with low SCC (P < 0.01 and P < 0.05, respectively). The causes of high 
incidence of prolonged luteal phase in cows with high SCC are yet to be deter-
mined. The direct association between subclinical mastitis and endometritis has 
been suggested by Bacha and Regassa (2010). Endometritis could be one of the 
causes of prolonged luteal phase (Sheldon et al., 2009; Ranasinghe et al., 2011). 

Contradictory results regarding the effect of high SCC on reproductive 
performance have been reported so far. Huszenicza et al. (2005) failed to show 
an influence of clinical mastitis on the pregnancy rate or the calving to concep-
tion interval. However, some other authors have demonstrated that high SCC re-
sulted in longer intervals from calving to first breeding and to conception (Moore 
et al., 1991; Barker et al., 1998; Schrick et al., 2001; Pinedo et al., 2009), as well 
as in lower FAICR and total pregnancy rate (Santos et al., 2004). The data of the 
current study show that cows with 50,000 to 100,000 SCC had a significantly 
lower FAICR than cows with less than 50,000 SCC (P = 0.012). Moreover, cows 
with 200,000 to 500,000 SCC in the second month post partum had a signifi-
cantly lower (P = 0.006) pregnancy rate within 150 days post partum than cows 
with less than 50,000 SCC. The cows with 200,000 to 500,000 SCC also had a 
longer calving to conception interval than the normal cows (P = 0.012). Our data 
support the findings of earlier studies reporting an association between mastitis 
and poor fertility (Pampfer et al., 1997; Pampfer, 2001; Lim and Hansel, 1998; 
Soto et al., 2003; Hansen et al., 2004). 

In the third month post partum, cows with more than 100,000 to 200,000 
SCC needed more days to the first postpartum AI than cows with less than 
50,000 SCC (P = 0.019). This is partly due to a higher incidence of abnormal re-
sumption of ovarian cyclicity post partum in cows with high SCC than in cows 
with low SCC, as shown in this study. 

The significant effect of parity on SCC in the first three months after calv-
ing (P < 0.05), shown in this study, is in agreement with the findings of previous 
studies (Sheldrake et al., 1983; Laevens et al., 1997). 



 

Acta Veterinaria H
ungarica 59, 2011 

356 
N

G
U

Y
EN

 et al.
Table 1 

Relationship between SCC in milk and resumption of ovarian cyclicity in postpartum cows 

SCC in the first month post partum (× 1000/ml) SCC in the second month post partum (× 1000/ml) 
Ovarian cycles 
post partum ≤ 50 50 < – 

≤ 100 
100 < – 
≤ 200 

200 < – 
≤ 500 > 500 

Total 
≤ 50 50 < – 

≤ 100 
100 < – 
≤ 200 

200 < – 
≤ 500 > 500 

Total 

No. of cows  
examined 

 
267 

 
59 

 
47 

 
26 

 
18 

 
417 

 
299 

 
48 

 
36 

 
18 

 
16 

 
417 

Percent 64.0 14.1  11.3  6.2  4.3  100 71.7  11.5  8.6  4.3  3.8  100 
Normal 148 35 28 14 8 233 169 25 21 9 9 233 
Percent 55.4 59.3  59.6  53.8  44.4  55.9  56.5  52.1  58.3  50.0  56.3  55.9  
Abnormal 119 24 19 12 10 184 130 23 15 9 7 184 
Percent 44.6 40.7  40.4  46.2  55.6  44.1  43.5  47.9  41.7  50.0  43.8  44.1  
PLP 30 3 8 7 2 50 27 10 5 4 4 50 
Percent 11.2xy  5.1x  17.0xy 26.9y  11.1xy 12.0  9.0a  20.8b  13.9ab 22.2ab 25.0ab 12.0  
DFO-I 35 11 5 4 3 58 42 9 4 2 1 58 
Percent 13.1  18.6  10.6  15.4  16.7  13.9  14.0  18.8  11.1  11.1  6.3  13.9  
DFO-II 20 2 2 0 4 28 21 0 4 1 2 28 
Percent 7.5ab  3.4a  4.3a  0.0  22.2b  6.7  7.0  0.0  11.1  5.6  12.5  6.7  
CC 22 3 3 0 1 29 25 2 1 1 0 29 
Percent 8.2  5.1  6.4  0.0  5.6  7.0  8.4  4.2  2.8  5.6  0.0  7.0  
SLP 12 5 1 1 0 19 15 2 1 1 0 19 
Percent 4.5  8.5  2.1  3.8  0.0  4.6  5.0  4.2  2.8  5.6  0.0  4.6  

a, bNumbers in the same rows with different superscripts differ (P < 0.05); x, yNumbers in the same rows with different superscripts differ (P < 0.01); 
PLP: prolonged luteal phase; DFO-I, DFO-II: delayed first ovulation type I, II; CC: cessation of cyclicity; SLP: short luteal phase 
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Table 2 

Relationship between SCC in milk during early lactation and subsequent reproductive performance in dairy cows 

SCC in the first month post partum  
(× 1000/ml) 

SCC in the second month post partum  
(× 1000/ml) SCC in the third month post partum (× 1000/ml)

 
≤ 50 50 < – 

≤ 100 
100 < – 
≤ 200 

200 < – 
≤ 500 > 500 ≤ 50 50 < – 

≤ 100 
100 < – 
≤ 200 

200 < – 
≤ 500 > 500 ≤ 50 50 < – 

≤ 100 
100 < – 
≤ 200 

200 < – 
≤ 500 > 500 

No. of cows 267 59 47 26 18 299 48 36 18 16 279 58 33 24 23 
AI submission 
rate within  
100 days post 
partum (%) 

 
 
 

78.8 

 
 
 

86.4

 
 
 

76.6

 
 
 

69.2

 
 
 

66.7

 
 
 

80.3

 
 
 

75.0 

 
 
 

75.0

 
 
 

66.7 

 
 
 

81.3 

 
 
 

82.1a

 
 
 

72.4ab

 
 
 

63.6b

 
 
 

79.2ab

 
 
 

69.6ab

First AI  
conception  
rate (%) 

 
 

47.6 

 
 

44.1

 
 

40.4

 
 

23.1

 
 

33.3

 
 

47.5a

 
 

27.1b

 
 

41.7a

 
 

27.8ab 

 
 

56.3ab

 
 

47.7

 
 

39.7 

 
 

33.3

 
 

41.7 

 
 

30.4 
Pregnancy  
rate within  
100 days (%) 

 
 

54.7 

 
 

54.2

 
 

48.9

 
 

38.5

 
 

50.0

 
 

55.9

 
 

43.8 

 
 

50.0

 
 

33.3 

 
 

50.0 

 
 

55.9

 
 

48.3 

 
 

42.4

 
 

50.0 

 
 

43.5 
Pregnancy  
rate within  
150 days (%) 

 
 

80.3 

 
 

87.7

 
 

76.1

 
 

76.0

 
 

62.5

 
 

80.2a

 
 

67.4ab

 
 

82.9a

 
 

50.0b 

 
 

81.3ab

 
 

82.0

 
 

78.2 

 
 

71.0

 
 

73.9 

 
 

75.0 
Pregnancy  
rate within  
210 days (%) 

 
 

90.6 

 
 

96.5

 
 

93.3

 
 

92.0

 
 

81.3

 
 

88.9

 
 

86.4 

 
 

94.3

 
 

77.8 

 
 

100.0 

 
 

92.2

 
 

92.5 

 
 

83.9

 
 

82.6 

 
 

100.0 
Calving to con-
ception interval 
(Mean ± SE) 

108.5  
±  
34.0 

100.3 
±  
24.2

107.8 
±  
27.6

110.4 
±  
19.6

114.3 
±  
36.5

104.3 
±  
30.7a

119.9 
±  
35.1ab

106.2 
±  
24.7a

144.6  
±  
37.8b 

97.7 
±  
31.3a 

104.5 
±  
29.6a

109.0 
±  
28.2ab

132.3 
±  
38.5b

116.0 
±  
48.6ab

107.6 
±  
23.0ab

a, bNumbers in the same rows with different superscripts differ (P < 0.05); SE: Standard error 
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Table 3 

Effects of parity and season of calving on the incidence of high SCC in postpartum cows 

Percentage of cows based  
on the levels of SCC  

in the first month post partum (%) 

Percentage of cows based  
on the levels of SCC  

in the second month post partum (%) 

Percentage of cows based  
on the levels of SCC  

in the third month post partum (%) Factor Category No. of  
lactations 

≤ 50 50 < – 
≤ 100 

100 < – 
≤ 200 > 200 ≤ 50 50 < – 

≤ 100 
100 < – 
≤ 200 > 200 ≤ 50 50 < – 

≤ 100 
100 < – 
≤ 200 > 200 

Parity 1 114 59.6 20.2 11.4 8.8b 74.6 14.0 7.0 4.4c 76.3 14.0 5.3 4.4c 

 2 109 70.6 11.9 10.1 7.3b 76.1 11.0 8.3 4.6bc 63.3 18.3 8.3 10.1bc

 3 68 72.1 8.8 11.8 7.3b 73.5 7.4 11.8 7.4abc 67.6 13.2 8.8 10.3abc

 4 51 64.7 13.7 7.8 13.7ab 68.6 7.8 9.8 13.7ab 68.6 9.8 7.8 13.7ab

 5 or more 74 54.1 13.5 14.8 18.9a 62.2 13.5 8.1 16.2a 56.8 10.8 9.5 23.0a 

Season of 
calving 

 
Spring 

 
98 

 
64.3 

 
17.3 

 
9.2 

 
9.2 

 
69.4 

 
18.4 

 
6.1 

 
7.1 

 
62.2 

 
12.2 

 
10.2 

 
16.3 

 Summer 111 60.4 13.5 13.5 12.6 66.7 9.9 11.7 11.7 61.3 18.0 9.0 11.7 

 Autumn 129 64.3 14 11.6 10.1 78.3 7.8 6.2 7.8 71.3 12.4 7.8 8.5 

  Winter 78 67.9 11.5 10.3 10.2 71.8 11.5 11.5 5.1 74.4 12.8 3.8 9.0 

a, b, cValues in a column in the same factor with different superscripts differ (P < 0.05) 
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Table 4 

Reproductive performance of dairy cows with different types of abnormal resumption of ovarian cyclicity post partum 

Abnormal resumption of ovarian cyclicity 
 Normal 

PLP DFO-I DFO-II CC SLP 

No. of cows examined 233 50 58 28 29 19 

AI submission rate within 100 days  
post partum (%) 

 
82.0 

 
76.0 

 
84.5 

 
67.9 

 
69.0 

 
63.2 

First AI conception rate (%) 49.8a 38.0ab 31.0b 32.1ab 58.6a 26.3b 

Pregnancy rate within 100 days (%) 60.9a 46.0ab 44.8b 32.1b 51.7ab 26.3b 

Pregnancy rate within 150 days (%) 84.5 73.5 71.9 76.9 82.1 64.7 

Pregnancy rate within 210 days (%) 94.6 87.8 89.3 84.6 85.7 93.8 

Final pregnancy rate (%) 94.0 94.0 94.8 89.3 93.1 84.2 

Calving to conception interval  
(Mean ± SE) 

 
94.9 ± 25.6a 

 
119.7 ± 31.8b 

 
125.3 ± 38.4b 

 
127.3 ± 35.0b 

 
124.6 ± 44.9b 

 
125.4 ± 23.0ab 

a, bNumbers in rows with different superscripts differ (P < 0.05); PLP: prolonged luteal phase; DFO-I, DFO-II: delayed first ovulation type I, II;  
CC: cessation of cyclicity; SLP: short luteal phase; SE: Standard error 
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It has been well documented that abnormal resumption of ovarian cyclicity 
post partum reduced reproductive performance in postpartum dairy cows (Lam-
ming and Darwash, 1998; Shrestha et al., 2004b). Our results confirm that cows 
with abnormal ovarian cycles post partum had poor reproductive performance. 

The results of this study suggest that cows with high SCC have a higher 
incidence of abnormal resumption of ovarian cyclicity post partum, which leads 
to reduced reproductive performance.  
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