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ABSTRACT

Intensive genetic selection has resulted in modern dairy cow with very high milk yields but reduced fertility, due 
mainly to an increase in reproductive disorders. The study was conducted to estimate the proportion of reproductive 
disorders among dairy cattle. The factors analyzed were; milk yield, cow parity, periparturient disorders, and reproductive 
status. The result of this study showed the incidence of reproductive disorders in high yielding dairy cows was pre- 
valent. Repeat breeding was the major postpartum reproductive problem comprising (42.3%) of the samples. Higher 
reproductive disorders were also associated with lower parity. These disorders subsequently reduced reproductive 
performance by prolonged intervals from calving to first artificial insemination and from calving to pregnancy. 
Abnormalities in the reproductive system such as repeat breeder, silent heat, anestrous and ovarian cysts, as well as 
lower fertility have been recorded during the summer months (June to August). In conclusion, the study revealed that 
incidence of repeat breeder is mostly prevalent in dairy cows. Moreover, the incidence of reproductive disorders was 
higher in summer season and hence appropriate preventive and or therapeutic measures as per the type of abnormalities 
need to be undertaken.
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INTRODUCTION

One of the critical factors for the success of a dairy opera- 
tion is reproductive efficiency; while reproductive inefficiency 
contributes to the problems besetting the dairy industry today. 
In most modern dairy production systems, dairy cattle are in- 
seminated and pregnancy is established while dairy cows are 
lactating. This resulted to the incidence of reproductive di- 
sorders, significantly affecting reproductive efficiency of dairy 
herds. These disorders include reduced conception rate (Kidder 
et al., 1952; Haile et al., 2014); high frequency of follicular 
atresia; hormonal disturbances (Cupps et al., 1970; Islam et 
al., 2013); postpartum anestrus (Jainudeen and Sharifuddin, 
1987; Kumear et al., 2013); and unobserved estrus (Albre- 
chtsen, 1971; Tucker et al., 2011).

Increased milk production has been the emphasis of genetic 
improvement programs. However, decreasing reproductive per- 
formance was observed coincident with increasing lactational 
yields (Butler and Smith, 1989; Butler, 2000; Barrett, 2000; 

Lucy, 2001). Substantial energy requirements at the onset of 
lactation in high yielding dairy cows result in a severe ne- 
gative energy balance during the early lactation period (Bell, 
1995), which may adversely impact postpartum health and 
fertility (de Vries et al., 1999; Lucy et al., 1991).

All animals have a range of ambient environmental tempe- 
ratures termed the thermal neutral zone. This is the range of 
temperatures (—5∼25℃) that is conducive to health and per- 
formance. The upper critical temperature is the point at which 
stress begin to affect the animal. Cattle can withstand low 
temperatures to —37℃ but dairy cattle are vulnerable to heat 
stress. Global warming has the potential to aggravate the impact 
of summer temperatures on vulnerable animals (Hahn, 1995). 
During this period, the influence of bioclimatic factors can 
easily be observed to lead to lower fertility.

This paper reports the incidence of various reproductive 
disorders and its effect on milk production in dairy cows.

MATERIALS AND METHODS
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1. Study Design
A prospective observational study on reproductive parameters 

and abnormalities of dairy cows was undertaken from February 
to September 2012. Individual cows or records included in the 
study were obtained either by interview and/or from individual 
record sheets. Data were used to calculate reproductive disorders 
for the last calving and their effect on reproductive perfor- 
mance.

2. Reproduction Parameters
Records on insemination, conception, and calving of dairy 

cows were used to determine the following basic reproduction 
parameters: days between parturition and first service; and 
days open (days between parturition and conception).

3. Reproductive Disorders
The various types of reproductive disorders were grouped 

into 4 categories: 1) Ovarian cysts which are fluid-filled struc- 
tures ≥20∼25 mm in diameter that persist in the absence of 
a corpus luteum (CL) for more than 10 days (Roberts, 1971; 
Kesler and Garverick, 1982; Garverick, 1997; Wiltbank et al., 
2002); 2) Anestrus, which is defined as the lack or absence of 
the expression of estrus; 3) Repeat breeder which is defined as 
the cow that has clinically normal reproductive track with 
normal or nearly normal oestrous cycles and oestrus periods 
and has been bred two or more times to a fertile bull but 
failed to conceive (Roberts, 1971); and 4) Silent heat, defined 
as a cow that has a normal reproductive cycle and ovulation 
takes place but there are no heat signs. However, the cow is 
often blamed for the shortcomings of the herdsman who does 
not notice the (week) heat signs (Gietema, 2005).

Distribution of reproductive disorders versus milk production 
and season of incidence was also examined. Milk yield was 
measured in the evening and in the morning. Dairy milk yield 
was computed as evening plus morning measured yield. The 
305 days milk yield was estimated from test milk yields 
collected once a month during all lactation periods. The ran- 
king of top class cow was divided high yielding cows. Months 
of the year were distributed into four seasons, namely spring 
(March to May), summer (June to August), fall (September to 
November), and winter (December to February).

4. Statistical Analysis
Data was subjected to the Generalized Linear Model pro- 

cedure (PROC-GLM) of the Statistical Analysis System (SAS 
Institute, Cary, NC, USA). Differences among treatment means 
were determined using Duncan’s multiple range tests. Statistical 
significance was established at p<0.05.

RESULTS

The incidence of each disorder observed in relation to the 
cowshed findings are summarized in Table 1. Repeat breeder 
had the highest incidence (42.3%); followed by anestrous (26.2 
%); silent heat (22.8%); and ovarian cysts (8.7%).

The effect of parity distribution on reproductive disorders is 
shown in Table 2. Cows in the 2nd parity had the highest num- 
ber of disorders. Cows with parities of 1, 2 and 3 have more 
reproductive disorders than those with aparity of 4, 5, 6 and 
higher.

Higher milk yield was found to be correlated with poor 
reproductive performance (Table 3). The proportion of cows 
with reproductive disorders was higher (65.5%) in the high 
yielding (Group A) than in the other group. Each performance 
trait measured was adversely affected by reproductive abnor- 
malities of cows in Group A. High yielding cows had longer

Table 1. Distribution of the case of reproduction

Problems No. of cases Percent of case (%)

Repeat breeder  63 42.3

Silent heat  34 22.8

Anestrous  39 26.2

Ovarian cysts  13  8.7

Total 149 100

Table 2. Parity distribution for reproductive disorders

Parity No. of disorders Percent of disorders (%)

1st 31 20.8

2nd 44 29.5

3rd 34 22.8

4th 12 8.1

5th 13 8.7

Over 6th 15 10.1

Total 149 100
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Table 3. Summary of reproductive traits with different levels of milk production per cow

Milk yield
(kg)

No. of
dairy cattle

Reproductive disorders (%) Days open
Mean ± S.D.

(days)

Interval to first AI 
Mean ± S.D. 

(days)

Estrous
detection rate

(%)

First AI
conception rate

(%)Normal Abnormal

Group A 29 10 (34.5) 19 (65.5) 232.3 ± 38.2 89.9 ± 6.5 38.2 18.4

Group B 114 73 (64.0) 41 (36.0) 159.3 ± 23.2 80.4 ± 2.9 40.8 37.7

* Group A: High yielding cows (13,000∼15,000kg), Group B: Low yielding cows (8,000∼10,000kg).

Table 4. Summary of reproductive traits during different seasons of the year

Season No. of
dairy cattle

Reproductive disorders (%) Days open
Mean ± S.D.

(days)

Interval to
first AI

Mean ± S.D. 
(days)

Estrous 
expression rate 

(%)

First AI 
conception rate 

(%)Normal Abnormal

Spring 52 35 (67.5) 17 (32.5) 153.4 ± 9.1BC  86.5 ± 3.8B 43.6 36.9

Summer 123 69 (56.1) 54 (43.9) 215.7 ± 11.3A 101.1 ± 6.1A 36.2 29.9

Fall 66 45 (66.7) 21 (33.3) 180.4 ± 9.9B  90.1 ± 4.1AB 38.1 34.6

Winter 81 56 (69.1) 25 (30.9) 142.3 ± 10.4C  85.0 ± 5.1B 40.7 44.0

* Values with different superscripts (A∼C) differ within row (P<0.05).
** Estimated milk yields at 305 days in milk: 9,055.3 ± 1,173.7 kg.

intervals from calving to first service. Consequently, first ser- 
vice conception rates and overall pregnancy rates were lower 
in cows with reproductive abnormalities.

Reproductive problems are encountered frequently over the 
course of a breeding season (Table 4). Reproductive abnor- 
malities were occurred in summer (43.9%), spring (32.5%), fall 
(33.3%), and winter (30.9%). The interval from calving to first 
service and days open were greater for cows during summer 
than in the other seasons.

DISCUSSION

Breeding efficiency is the key to a profitable herd. To maxi- 
mize the productive life of dairy cattle, it should be bred within 
80∼90 days after parturition and a new lactation cycle should 
be started every 13∼13.5 months (Abdalla, 2003). However, 
comparing reproductive performances, the modern dairy cow 
has decreased fertility (Butler, 2000) which has become the 
number one reason for involuntary culling (NAMHS, 2007). 
Causes of reproductive failure are categorized into repeat bree- 
ding, silent heat, anestrus and ovarian cysts.

The result of this study concurs with the findings of earlier 

researches on the effects of increased lactation on reproductive 
efficiency of dairy cows. Repeat breeders had the highest in- 
cidence of reproductive disorders.

Repeat breeding can be a major factor involved in infer- 
tility. These cows are characterized by low fertilization rates 
(Graden et al., 1968) and early embryonic loss (Gustafsson and 
Larsson, 1985), thereby decreasing overall conception rates 
(Ferreira et al., 2010; Yusuf et al., 2010). Potential causes of 
repeat breeding include sub-clinical infection of reproductive 
tract (Rao, 1982), age of the animal (Barlett et al., 1986), errors 
in detection of oestrus (DeKriuf, 1978), endocrine dysfunction 
(Gustafsson et al., 1986), nutritional deficiencies and others 
(Francos et al., 1977).

Silent heat is regarded as one of the most prominent in- 
fertility problems in dairy farms, affecting about 40∼60% of 
post-partum periods (Claus et al., 1983; Schopper et al., 1993). 
The high rate of silent heat is mainly a result of bad oestrus 
detection (Mwaanga and Janowski, 2000; Opsomer and Kruif, 
1999). According to some authors, the elevated progesterone 
levels during oestrus and inhibition of oestrus behavior result 
to negative energy balance in high yielding cows (Ras, 1999).

Previous research has shown that anoestrus after AI result 
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to elongation of service period, and consequent economic 
losses. Several factors affect postpartum anestrous such as 
nutrition plane, milk yield, body condition score (BCS) at cal- 
ving, suckling, parity and calving season (Shah et al., 1986; 
Barile, 2005; El-Wishy, 2007). Another major cause of economic 
loss in dairy operations is ovarian cysts; cows diagnosed with 
cysts exhibit extended calving intervals (Bartlett et al., 1986).

Ovarian cysts in dairy cows have been reported to be a 
major cause of economic loss and reproductive dysfunction in 
dairy operations (Garverick, 1997), and cows diagnosed with 
cysts often exhibit extended calving intervals (Bartlett et al., 
1986). The risk factors for ovarian cysts include milk produc- 
tion volume (Johnson et al., 1966), estrogen content of forages 
(Barga, 1987), and uterine infections (Bosu and Peter, 1987; 
Peter et al., 1989).

High-yielding dairy cows are generally in negative energy 
balance in early lactation and mobilize body reserves for milk 
production (Butler and Smith, 1989). They undergo a high level 
of nutrient partitioning and adipose tissue mobilization during 
early lactation (Bauman and Currie, 1980). Loss of body con- 
dition score is greater and more prolonged for higher yielding 
cows (Gallo et al., 1996). A negative energy balance may be 
associated with a higher incidence of metabolic disorders, im- 
paired fertility and other health problems (Rauw et al., 1998).

Reduced fertility is often linked to exposure to heat stress 
before insemination (Al-Katanani et al., 1999; Putney et al., 
1989). Intrauterine environment is also violated in cows exposed 
to thermal stress and to changes such as reduced blood flow 
and increased body temperature (Roman-Ponce et al., 1978). 
This change was found to be associated with early embryonic 
mortality and unsuccessful insemination (Rivera and Hanse, 
2001). Dobson et al. states that in 1960, pregnancy rate of 
cows from first insemination was about 90% while in 2007, it 
was about 55%. Oestrus became shorter and the influence of 
heat stress much higher; both reduce the success of AI. Ser- 
vice period lasts between 115 and 140 days for cows with hard 
calving (assisted calving), laminitis, and endometritis, compared 
with 85 days service period for cows without puerperal di- 
sorders.

In summary, health cows are critical to maintain optimum 
reproductive performance. To prevent economic losses, cattle 
herds should have quality nutrition, yearly pregnancy checks, 
and disease prevention. Reproductive goals should include 
maximizing the herd’s pregnancy rate, the number of cows 

bred early in the breeding season, and the number of calves 
born early in the calving season thus increasing the producer’s 
ability to make a profit.

REFERENCES

Abdalla EB. 2003. Improving the reproductive performance of 
Egyptian buffalo cows by changing the management system. 
Anim. Reprod. Sci. 75:1-8.

Albrechtsen J. 1971. Sterility of cattle and methods of treat- 
ment. Cor. Vet. 7:57.

Al-Katanani YM, Webb DW and Hansen PJ. 1999. Factors 
affecting seasonal variation in 90-day non-return rate to first 
service in lactating Holstein cows in a hot climate. J. Dairy. 
Sci. 82:2611-2616.

Barga U. 1987. Incidence, aetiology and treatment of ovarian 
follicular cysts in a large dairy herd over a ten-year period. 
J. Vet. Med. 43:56.

Barile VL. 2005. Reproductive efficiency in female buffaloes. 
In: Borghese A. (eds) Buffalo Production and Research. 
FAO Regional Office for Europe, Technical Series 67, Food 
and Agriculture Organization, Rome, pp. 77-108.

Barrett DC. 2000. Cattle fertility management in the UK, In: 
Proc. Assoc Portugese Buiatrics, November, pp. 23-40.

Bartlett PC, Kirk JH and Mather EC. 1986. Repeated inse- 
mination in Michigan Holstein Friesian cattle: Incidence, 
descriptive epidemiology and estimated economic impact. 
Theriogenology 26:309-322.

Bartlett PC, Ngategize PK, Kaneene JB, Kirk JH, Anderson SM 
and Mather EC. 1986. Cystic follicular disease in Michigan 
Holstein-Friesian cattle: Incidence, descriptive epidemiology, 
ad economic impact. Prev. Vet. Med. 4:15.

Bauman DE and Currie WB. 1980. Partitioning of nutrients 
during pregnancy and lactation: a review of mechanisms in- 
volving homeostasis and homeorhesis. J. Dairy. Sci. 63: 
1514-1529.

Bell AW. 1995. Regulation of organic nutrient metabolism du- 
ring transition from late pregnancy to early lactation. J. 
Anim. Sci. 73:2804-2819.

Bosu WTK and Peter AT. 1987. Evidence for a role of in- 
trauterine infections in the pathogenesis of cystic ovaries in 
postpartum dairy cows. Theriogenology 28:725.

Butler WR. 2000. Nutritional interactions with reproductive per- 
formance in dairy cattle. Anim. Reprod. Sci. 60:449-457.



Survey on the Incidence of Reproductive Disorders in Dairy Cattle                              63

Butler WR and Smith RD. 1989. Interrelationships between 
energy balance and postpartum reproductive function in 
dairy cattle. J. Dairy Sci. 72:767-783.

Claus R, Karg H, Zwiauer D, von Butler I, Pirchner F and 
Rattenberger E. 1983. Analysis of factors influencing repro- 
ductive performance of the dairy cow by progesterone assay 
in milk-fat. Br. Vet. J. 1983. 139:29-37.

Cupps PT, Laben RC and Huff RL. 1970. Steroid metabolism 
in an inbred strain of Jersey cattle. J. Dairy Sci. 53:79.

Dekriuf A. 1978. Factors influencing the fertility of a cattle 
population. J. Reprod. Fert. 54:507-518.

de Vries MJ, van der Beek S, Kaal Lansbergen LM, Ouweltjes 
W and Wilmink JB. 1999. Modeling of energy balance in 
early lactation and the effect of energy deficits in early 
lactation on first detected estrus postpartum in dairy cows. 
J. Dairy Sci. 82:1927-1934.

Dobson H, Smith RF, Royal MD, Knight CH and Sheldon IM. 
2007. The high-producing dairy cow and its reproductive 
performance. Reprod. Domest. Anim. 42:17-23.

El-Wishy AB. 2007. The postpartum buffalo. II. Acyclicity and 
anestrus. Anim. Reprod. Sci. 97:216-236.

Ferreira RM, Ayres H, Chiaratti MR, Rodrigues CA, Freitas 
BG, Meirelles FV and Baruselli PS. 2010. Heat stress and 
embryo production in high-producing dairy cows. Acta. Sci. 
Vet. 38:277-315.

Francos G, Davidson M and Mayer E. 1977. The influence of 
some nutritional factors on the incidence of the repeat bree- 
der syndrome in high producing herds. Theriogenology 7: 
105-111.

Gallo L, Carnier P and Cassandro M. 1996. Change in body 
condition score of Holstein cows as affected by parity and 
mature equivalent milk yield. J. Dairy Sci. 79:1009-1015.

Garverick HA. 1997. Ovarian follicular cysts in dairy cows. J. 
Dairy. Sci. 80:995-1004.

Gietema B. 2005. Reproduction in Dairy Cattle 1. Agromisa 
Foundation, Wageningen, pp. 17.

Graden AP, Olds D, Mochow CR and Mutter LR. 1968. Causes 
of fertilization failure in repeat breeding cattle. J. Dairy 
Sci. 51:778-781.

Gustafsson H. 1985. Characteristics of embryos from repeat 
breeder and virgin heifers. Theriogenology 23:487-498.

Gustafsson H, Larsson K, Kindahl H and Madej A. 1986. Se- 
quential endocrine changes and behavior during estrus and 
metoestrus in repeat breeder and virgin estrus and meto- 

estrus heifers. Anim. Reprod. Sci. 10:261-273.
Hahn GL. 1995. Global warming and potential impacts on cattle 

and swine in tropical and temperate areas. In: Proc. 1st 
Brazilian Congr. On Biometeorol. Jaboticabal, SP, Brazil, 
pp. 115-150.

Haile A, Tsegaye Y and Tesfaye N. 2014. Assessment of major 
reproductive disorders of dairy cattle in urban and per urban 
area of Hosanna, Southern Ethiopia. Animal and Veterinary 
Sciences. 2:135-141.

Islam MR, Juyena NS, Bhuiyan MMU, Rahman MM and Fer- 
dousy RN. 2013. Treatment outcomes in postpartum anoestrus 
cows guided by transrectal ultrasonography. Progress. Agric. 
24:93-100.

Jainudden MR and Sharifuddin W. 1987. Postpartum anestrus 
in dairy buffalo. Proceeding of International Symposium on 
Milk Buffalo Reproduction. PARC. Islamabad. 69.

Johnson AD, Legates JE and Ulberg LC. 1966. Relationship 
between follicular cysts and milk production in dairy cattle. 
J. Dairy Sci. 49:865-868.

Kesler DJ and Garverick HA. 1982. Ovarian cysts in dairy 
cattle: A review. J. Anim. Sci. 55:1147-1159.

Kidder HE, Barrett GR and Casida LE. 1952. A study of ovu- 
lations in six families of Holstein Friesian. J. Dairy Sci. 
35:436.

Kumar PR, Shukla SN, Shrivastava OP and Purkayastha RD. 
2013. Incidence of postpartum anestrus among buffaloes in 
and around Jabalpur. Veterinary World. 6:716-179.

Lucy MC. 2001. Reproductive loss in high producing dairy ca- 
ttle: Where will it end. J. Dairy Sci. 84:1277-1293.

Lucy MC, Staples CR, Michel FM and Thatcher WW. 1991. 
Energy balance and size and number of ovarian follicles de- 
tected by ultrasonography in early postpartum dairy cows. 
J. Dairy Sci. 74:473-482.

Mwaanga ES and Janowski T. 2000. Anoestrous in dairy cows: 
Causes, prevalence and clinical forms. Reprod. Dom. Anim. 
35:193-200.

NAMHS. 2007. Dairy 2007 Part I: Reference of dairy cattle 
health and management practices in the United States, 2007. 
Online. http://nahms.aphis.usda.gov/dairy/dairy07/Dairy07_ 
dr_PartI.pdf

Opsomer G and de Kruif A. 1999. Post-partumer anestrus bei 
milchkühen-eine ubersicht. Tierärztl. Praxis. 27:30-35.

Peter AT, Bosu WTK and DeDecker RJ. 1989. Suppression of 
preovulatory luteinizing hormone surges in heifers after in- 



64                     H.-J. Lim, H.-B. Yoon, H. Im, J. Park, Y.-i. Cho, Y.-S. Jeong, K.-S. Ki and S.-K. Im

trauterine infusion of Escherichia coli endotoxin. Am. J. 
Vet. Res. 50:368.

Putney DJ, Mullins S, Thatcher WW, Drost M and Gross TS. 
1989. Embryonic development in superovulated dairy cattle 
exposed to elevated temperatures between the onset of oes- 
trus and insemination. Anim. Reprod. Sci. 19:37-51.

Rao AVN. 1982. Causes and incidence of reproductive disorders 
among Zebu × Taurus crossbred cows in Andhra Pradesh. 
Theriogenology 17:189-191.

Ras A. 1999. Badania wplywu zaburzen gospodarki energety- 
cznej na procesy rozrodcze krow mlecznych. Rozprawy I 
monografie. 18. Wyd ART Olsztyn.

Rauw WM, Kanis E, Noordhuizen-Stassen EN and Grommers 
FJ. 1998. Undesirable side effects of selection for high pro- 
duction efficiency in farm animals: A review. Livest. Prod. 
Sci. 56:15-33.

Rivera RM and Hanse PJ. 2001. Development of cultured bo- 
vine embryos after exposure to high temperatures in the 
physiological range. Reproduction 121:107-115.

Roberts SJ. 1971. Veterinary Obstetrics and Genital Diseases. 
2nd ed, Ann Arbour, pp. 776.

Roman-Ponce H, Thatcher WW, Canton D, Barron DH and 
Wilcox CJ. 1978. Thermal stress effects on uterine blood 

flow in dairy cows. J. Anim. Sci. 46:175-180.
Schopper D, Schemer R, Weiler U and Claus R. 1993. Einfluβ 

der milchleistung auf fruchtbarkeitskriterien der milchkuh 
post partum: Auswertung von progesteronprofilen. Reprod. 
Dom. Anim. 28:225-235.

Shah NH, Willemse AH and Van De Weil DFM. 1986. A re- 
view of the factors influencing fertility in the postpartum 
buffalo. Buffalo. J. 2:103-115.

Tucker AL, Sanchez HL, Tucker WB, Williams A and Fuquay 
JW. 2011. Effects of early postpartum GnRH and prostaglan- 
din F2α administration on reproductive activity and ovulation 
synchronization in lactating dairy cows. J. Anim. Vet Adv. 
10:900-908.

Wiltbank MC, Gumen A and Sartori R. 2002. Physiological 
classification of anovulatory comditions in cattle. Therioge- 
nology 57:21-52.

Yusuf M, Nakao T, Ranasinghe RB, Gautam G, Long ST, 
Yoshida C, Koike K and Hayashi A. 2010. Reproductive 
performance of repeat breeders in dairy herds. Theriogeno- 
logy 73:1220-1229.

Received February 26, 2015, Revised March 8, 2015, Accepted 
March 18, 2015


	INTRODUCTION
	MATERIALS AND METHODS
	1. Study Design
	2. Reproduction Parameters
	3. Reproductive Disorders
	4. Statistical Analysis

	RESULTS
	DISCUSSION
	REFERENCES

