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Profitable Dairy Farming: Challenges of One Calf Every Year 

 

 

Abstract  

Commercial dairy farming is an emerging segment that strengthens the economy of farmers and 

the nation. A successful “One Calf a Year Programme” is the key to profitable dairy farming. It 

has been observed that even with proper farm management and veterinary aid, the conception rate 

has been low and the Repeat Breeding Syndrome (RBS) was very commonly experienced. The 

main obstacle seems to be the functional hurdles of the reproductive system and often these 

functional hurdles remain hidden or undiagnosed due to lack of diagnostic facilities, leading to 

poor fertility. These functional hurdles directly affect fertility and are the major causes of RBS. 

Various published studies have shown that Indian traditional science can offer a positive solution 

to overcome the functional hurdles that lead to infertility. It has been reported that certain specific 

herbs and polyherbal preparations have been proven to be effective in normalizing the functional 

hurdles leading to an increase in conception rate. Such products have been receiving excellent 

responses from Indian dairy farmers. 
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Introduction 

The dairy sector has been developing as a major wealth provider for farmers in India, ranking first 

amongthe world‟s milk-producing Nations since 1998. India has the largest bovine population in 

the world, with 303.76 million heads, including cattle, buffalo, Mithun, and yak [1].  According to 

the 20
th

 National Livestock Census conducted in 2019, thetotal number of Cattle in the country 

was 193.46 million, while the buffalo population was 109.85 million. It included 81.4 million 

milch cows and 55 million milking buffaloes.[2] There has been a steady improvement in the 

productivity of milch animals in the country due to sound development policies, good veterinary 

services by the government and non-government organizations, and the untiring efforts of the late 

Dr. Varghese Kurien, the father of the white revolution [3, 4, 5, 6].  

 

Every dairy farmer desires to earn maximum profits from dairy animals, which can be achieved by 

ensuring the good health of their animals. One of the requirements for achieving good health is 

deworming the animals at regular intervals while providing proper nutrition. Adult animals are 

provided with adequate quantities of the mineral mixture, apart from forage and concentrate. 

Special measures are also taken to reduce heat stress by continuously providing clean drinking 
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water and adequate shade or cooling systems [7]. Regular vaccinations and timely veterinary care 

are also essential to keep them healthy. 

 

Veterinary doctors and paravets engaged in providing breeding services (AI technicians) play a 

crucial role to enhance profitability through improvement in the productivity of dairy animals. 

Enhanced profitability can be achieved by obtaining a calf every year. The first step in this 

direction is to create awareness among dairy farmers through veterinarians and AI technicians 

regarding timely heat detection. The next step is achieving a high conception rate by properly 

handling semen, thawing at a proper temperature, performing AI at the right time and condition, 

and depositing the semen at the mid-cervix region. If the animals fail to conceive, the veterinarian 

tries to improve the reproductive health of the animal by recommending a mineral mixture in diet 

or treat the infection in the reproductive system with douching, parenteral antibiotics, and even by 

correcting hormonal imbalance through hormonal therapy [8,9,10]. After taking all the 

managemental and other corrective steps, the average conception rate (HCR) in crossbred Holstein 

Friesian heifers has been reported at 55–60% only [11]. The mean conception rates for nulliparous 

and primiparous cows from 2012 to 2018 were 55.2% and 39.2%, respectively [12]. This low 

conception rate is the first indication of impaired fertility of the animal. 

 

Fertility – the Key Factor 

The key to maximizing profits is consistency in the fertility status of dairy animals. In broad 

terms, "fertility" is defined as the ability to produce offspring. In the dairy industry, female fertility 

refers to the ability of a cow to conceive and maintain pregnancy within a specific time period, 

where the preferred time period is determined by the particular production system in use [13]. 

Fertility also influences the lifetime performance of the animal. For dairy cows, it is necessary to 

ensure a calf every year. Regular breeding depends upon the normal functioning of the 

reproductive system [14]. In order to breed regularly, the cow must have functional ovaries, 

display estrous behaviour, mate, ovulate, fertilize, conceive, sustain the embryo through gestation, 

calve and resume estrous cyclicity and restore uterine function after the calving [15].  

 

Challenges of Improving the fertility  

Proper detection of oestrous and timely insemination is the first step. Generally, about 50 percent 

of oestrus periods go undetected on the farm [16]. Animals should be inseminated around 12 hours 

after the first sign of oestrus [17]. The unavailability of diagnostic equipment to detect heat is the 

prime hurdle for field veterinarians. Thus, the greatest limiting factor to achieve successful fertility 

is the detection of functional hurdles.  
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Major hurdles in achieving better fertility  

In dairy animals, Repeat Breeding Syndrome and Anoestrous are the main issues leading to the 

“Calf A Year Programme failure.” Collectively these two conditions affect nearly about 60 

percent of dairy animals. [18]. Major hurdles in achieving higher fertility are presented in Figure 

1. The impaired functions of the reproductive system ultimately affect the fertility of dairy 

animals, resulting in huge losses to the farmers. Under these conditions, veterinarians are not able 

to diagnose these functional hurdles easily, and mostly they remain un-noticed, due to lack of 

advanced equipment. Hormonal treatments are easily available, but they need experts and trained 

persons for better results with the least hormonal disturbances. The cost of hormonal treatment is 

always on the higher side.  

 

Figure 1. Major Reproductive Hurdles. 
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Functional hurdles of fertility 

There are innumerable etiological factors of functional infertility, which are reviewed below.  

 

Repeat breeding syndrome (RBS):  

This is one of the commonly seen syndromes due to functional hurdles. A repeat breeder is 

defined as a cow/buffalo that has calved before, is less than 10 years old, has normal heat cycles 

with no palpable abnormalities, but is unable to conceive even after breeding for three times or 

more [19]. In normal heifers, 100 percent fertilization has been found one day after breeding. This 

drops to 85 percent in cows and 60-70 percent in repeat breeders. Therefore, repeat breeders seem 

to have more of a fertilization failure. If embryos are fertilized and transferred, one can have 

normal pregnancy rates. 

 

Functional hurdles affecting bovine fertility are presented below: 

1. Uterine pH: The pH of bodily secretions has long been recognized as one of the body‟s 

primary innate defence mechanisms, preventing microbial infections through the skin, 

mucous membranes, and reproductive and alimentary tract [20]. It may be assumed that 

vaginal acidity-alkalinity in dairy animals fulfills the same protective function. Thus, 

pathological variations of vaginal pH values may act as a predisposing factor for infections 

of the bovine genital tract, resulting in conditions such as bovine necrotic vulvo vaginitis 

(BNVV), a syndrome causing a major problem in Israeli dairy herds [21]. A change of one 

pH unit may determine the difference between healthy vaginal flora and heavily infected 

vaginal flora [22]). Although the pH value of human vaginal secretions is not routinely 

used in the diagnosis of vaginal infections, it is a reliable tool for the screening of bacterial 

vaginosis [23]. The pH baseline values found were 7.35, 7.48, and 7.58 for heifers, first 

calf heifers, and cows respectively, whereas the median for all examined groups was 7.50 

[20]. 

 Role of pH in gamete protection and survival:  Oviductal fluid has a positive effect on 

sperm viability [24]. The oviduct provides the nutrients necessary for oocyte survival, and 

enzymes with an anti-oxidant effect in the oviductal fluid [25,26]. Moreover, sperms in the 

female genital tract are considered foreign cells, which affect the survival of sperms due to 

immunological surveillance [27]. The pH and environment of the reproductive tract play a 

crucial role in sperm motility and viability [28]. A hostile uterine environment with 

disrupted endocrine pathways, perturbations in ovarian function, and oocyte development 

are among the causal links between uterine infection and infertility [29]. 
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2. Endometrial glands and uterine fluid: The uterus actively secrete many proteins and 

some proteins transudate into the uterine lumen from blood. These proteins have complex 

functions of embryonic growth, implantation, and maternal recognition of pregnancy. A 

uterine protein named blastokinin (uteroglobulin) influences the formation of blastocysts 

from morulae [30]. Many endometrial proteins are secreted during early pregnancy in 

cattle [31] and other domestic animal species, which help in embryonic implantation. 

 

3. Affections of Oviducts: The oviduct is of functional importance in many ways. It is 

involved in the process of gamete transport, fertilization, and subsequent transport of the 

developing zygote until it reaches the uterus [32,33,34]. 

 

4. Salpingitis: Salpingitis is usually caused by uterine infections, cervix, or vagina infections. 

Buffaloes with salpingitis may be sterile, depending on the severity of the condition [35]. 

Salpingitis develops following the abortion, retained fetal membranes, septic metritis, and 

pyometra [36,37]. The accumulated fluid around the oviduct creates a hostile environment 

that will prevent the implantation of an embryo [38]. 

 

5. Poor uterine tone: Postpartum reproductive health in dairy cattle is judged by complete 

uterine involution (return to its normal size and position), free from infection, and for cows 

to have cyclic activities by the time they enter the breeding period [39,40,41]. Uterine 

involution consists of the reduction in uterine size, clearing of bacterial contamination, 

sloughing of caruncles, and regeneration of the endometrium [42] and is completed within 

28 days of postpartum [43]. Resumption of cyclicity also occurs during this interval, with 

the first ovulation occurring around days 40 to 45 postpartum [44]. This interval can be 

affected by nutrition, body condition, and parity and can be extended due to uterine disease 

[45]. 

 

Uterine blood flow is generally considered to be increased in association with oestradiol 

elevations. This has typically been investigated in nonpregnant cows with involuted uteri. 

However, the response of uterine vasculature to oestradiol may be mediated by adrenergic 

receptors. Vascular smooth muscle contains alpha-adrenergic (vasoconstricting) and beta-2 

(vasodilating) receptors. Uterine vasculature has been shown to be dominated by alpha-

receptor activity although beta-receptors can also modulate uterine blood flow [46]. 

Oocytes and embryos are immotile. They do not have the ability to move as the sperms do, 

and they must be transported passively. Two essential components are involved in the 



 

6 
 

transportation of the oocyte to the fertilization site: the coordinated contractions of the 

smooth muscle cells (myosalpinx or muscular layer) along the length of the oviduct and 

the ciliary beat of the epithelial cells. Fimbriae finger-like projections of the Infundibulum 

glide over the surface of the ovary. This action enhances the chances of ovulated oocyte 

being captured by the infundibulum. If oviductal contractions are altered, the oocyte will 

not reach the fertilization site [47,48].  

6. Blockage of oviduct: Affections of the oviduct result in occlusion of the lumen preventing 

fertilization or creating an unfavorable environment for fertilization. A unilateral affection 

results in infertility, whereas a bilateral affection results in sterility. The overall incidence 

of affection of the oviduct varies from 10 to 29 percent [49,50]. A higher incidence of 

oviductal affections has been reported for buffaloes as compared to cattle [51,52]. 

 

7. Early Embryonic Death: Embryo survival is a major factor affecting the production and 

economic efficiency in all systems of meat and milk production by ruminants [53]. In beef 

cattle, estimates indicate that the fertilization rate for oocytes is 90 percent, whereas 

average calving rates to a single service are between 40 percent and 55 percent, suggesting 

a rate of embryonic/foetal mortality (excluding fertilization failure) of about 35 to 50 

percent [54]. Most of the embryonic loss (70-80 percent) occurs in the first 3 weeks of 

pregnancy, particularly between 7 and 16 days of pregnancy [55]. In a disturbed 

environment of the reproductive tract, a poor supply of uterine proteins disturbs embryo 

implantation, and the deficiency of Vitamin A predisposes to low rates of fertilization and 

embryonic mortality [56]. 

 

8. Ovulatory defects: Ovulation in a cow is typical since it occurs 10-12 hours after the end 

of behavioral oestrus and 18-26 hours after the ovulatory LH peak. During oestrus and 

after the end of oestrus, several follicles undergo development but usually, only one or 

occasionally two ovulate, and the other follicles regress and become atretic [57]. 

 

Unhealthy Ovum: A female is born with all the primordial follicles, with no further 

development and division of primordial follicles, which may further develop into primary, 

secondary, and tertiary follicles or degenerate [58]. Prior to ovulation, oogenesis, and 

hormone production, both occur in the follicle. This process of follicular growth is known 

as Folliculogenesis. The activation of primordial follicles leads to an increase in the size of 

the oocyte. Further growth leads to the formation of a single dominant follicle [59]. A large 

healthy oestrogenic follicle at the time of ovulation is important for the establishment of a 
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successful pregnancy [60]. Cows with uterine diseases have smaller ovarian follicles and 

lower peripheral plasma oestradiol concentrations [61]. 

 

Delayed ovulation: The hormone which is important for delayed ovulation is delayed LH 

surge, which plays a big function in the failure of fertilization. If ovulation had not 

occurred by 24 hours after service, the cow should be re-inseminated. Delayed ovulation is 

generally assumed to be one of the causes of failure of conception in cyclic non-breeders 

[62]. 

 

Anovulation: Anovulation has been defined as the absence of ovulation which leads to 

true anoestrus or cystic ovarian disease or both. Sometimes anovulation is observed before 

the onset of the anovulatory anoestrus with the follicle regressing and becoming atretic. If 

cows are examined per rectum during the first few weeks after calving, several enlarged 

ovulatory follicles can often be detected. They are incorrectly described as cysts, but they 

are transient and do not persist even if no treatment is given [63]. 

 

Cystic ovaries: Ovarian dysfunctions like cysts occur most often during the early 

postpartum period when there is a transition from a non-cyclic condition during pregnancy 

to the establishment of regular cyclicity. The most widely accepted hypothesis explaining 

the formation of a cyst is that LH released from the hypothalamus-pituitary is altered and 

the pre-ovulatory LH surge is either absent, insufficient in magnitude, or occurs at the 

wrong time during dominant follicle maturation, which leads to cyst formation [64,65,66,]. 

 

Follicular cyst: There are several definitions used to describe ovarian follicular cysts and 

the traditionally accepted definition is that they are follicular structures of 2.5 cm or larger 

that persist for a variable period in the absence of a corpus luteum [67]. The follicular cysts 

are anovulatory structures, and the cow will remain infertile as long as they persist [68]. 

Cystic ovarian disease is the most common endocrine pathology to be found in dairy cows, 

and the incidences are believed to vary from 1 to 30 percent, depending on herd and breed 

conditions [69]. 

 

Luteal cyst: The luteal cystic ovarian disease is characterized by enlarged ovaries with one 

or more cysts, the walls of which are thicker than those of follicular cysts because of a 

lining of luteal tissue [70]. Cysts with thicker walls produce high levels of progesterone. In 

appearance, they are smooth and rounded, with a spherical cavity that is lined by a layer of 
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fibrous tissue surrounded by luteinized cells [71].  Luteal cysts are considered anovulatory 

cysts and are associated with infertility and mucometra in cattle [72]. Compared to 

follicular cysts, luteal cysts are more likely to persist over long periods [73]. 

 

9. Anoestrus: Anoestrus is the failure of cows to exhibit overt oestrus. The postpartum 

period plays a pivotal role in cow reproduction. The duration of postpartum anoestrus has 

an important influence on reproductive performance. Pregnancy can be a prominent cause 

of anoestrous and must always be ruled out before taking any action. Many factors, such as 

feeding, management, and milk production level can affect the functioning of oestrus. 

While these cows are not observed in oestrus, they have normal oestrous cycles and will 

respond well to the ovulation synchronization Programme [74]. 

 

True anoestrus: It can be defined as the ovaries that may be quiescent and inactive, which 

is referred to as a true anoestrus. The reasons for the failure of normal activity may be 

insufficient release or production of gonadotropins to cause folliculogenesis, or it may 

reflect the failure of the ovaries to respond [75]. 

 

Sub oestrus or silent heat: There may be normal cyclic ovarian activity but the cow is not 

showing normal behavioral signs. This is described as sub-oestrus or silent heat. The first 

and second post-partum ovulation are frequently not preceded by behavioral signs of 

oestrus and are thus truly silent heat. After the second oestrus, it is unlikely that true silent 

heats may occur [76]. 

Economic Losses Due to poor fertility  

Poor fertility is a major cause of economic losses and a major limitation to the achievement 

of optimum efficiency in the livestock production system [77]. Economic losses associated 

with poor fertility include the cost of veterinary intervention, the expected cost due to calf 

loss, the cost of cows culled, and the cost of milk loss [78,79]. Impaired fertility increases 

the cost of milk production and reduces the income of dairy farmers, affecting the living 

standard of farmers [80]. Additional losses occur if the subsequent calving period is 

extended, resulting in higher production costs and weaker calves weaning in the following 

year [81].  

Declined fertility results in a loss of 20-30 million tonnes of milk annually in India, which 

translates to a loss of nearly Rs. 50,000 to 80,000 crores annually. At a micro level, each 
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missed heat is a missed opportunity, incurring a loss of milk production for 21 days, with an 

additional cost of feeding and maintenance [82]. 

As discussed above, one or many functional hurdles result in long-term and huge 

economical losses due to impaired fertility and “Calf a Year failure.” To overcome or 

correct these functional hurdles, herbs can be used effectively without any side effects. Like 

in human fertility challenges, herbal/ayurvedic natural products have proved to be beneficial 

in overcoming these challenges. Similarly, in the veterinary segment, some products have 

proved to be effective against the challenges posed by functional hurdles. Herbal 

preparations containing Latakaranja, Kokilaksha, Gokshur, Shatavari, Ashwagandha, 

Swarna Bhasma, Vang Bhasma, etc, have proven to be effective in normalization of uterine 

pH, correct salpingitis, oviductal blockages, and other reproductive functional hurdles. 

These preparations have successfully helped to improve fertility rates in ruminants. More 

studies may be conducted on herbal remedies for impaired fertility [83]. 

 

Conclusion  

Improving fertility and achieving „One calf a year‟ is the prime motive of every dairy 

farmer. However, even if they ensure all managemental precautions, the percentage of AI 

failures is still on the higher side. Even after undergoing costly hormonal treatment, there 

may not be much improvement in fertility rates, also, such treatments would necessarily 

have side effects. 

Such failures in fertility can be majorly attributed to functional hurdles. Normalization of 

impaired reproductive functions is very crucial for profitable dairy farming. Various studies 

have proved that herbal remedies are effective in normalizing functional hurdles. As a result, 

many veterinarians prefer using herbal remedies because they have no side effects. 

 

References: 

1. Government of India. 20th livestock census – 2019. All India Report. Department of 

Animal Husbandry and Dairying, Ministry of Fisheries, Animal Husbandry and Dairying, 

Government of India. 2020. Available:https://ruralindiaonline.org/en/library/resource/20th-

livestock-census-2019- all-india-report/  

2. Anonymous. Livestock Census. 2022. Posted on Apr.05. PIB Delhi. Available :   

https://pib.gov.in/PressReleaseIframePage.aspx?PRID=1813802 

3. Singh K.Rural Development: Principles, Policies and Management.1999. ISBN 81-7036-

773-5. Retrieved 24 April 2017. 

4. Anonymous. India largest milk producing nation in 2010–11: NDDB. Hindustan Times. 20 

December 2011. Archived from the original on 6 October 2012. Retrieved 9 

September 2012. 

https://pib.gov.in/PressReleaseIframePage.aspx?PRID=1813802
https://books.google.com/books?id=-wXsRWxpjPAC&pg=PA201
https://en.wikipedia.org/wiki/ISBN_(identifier)
https://en.wikipedia.org/wiki/Special:BookSources/81-7036-773-5
https://en.wikipedia.org/wiki/Special:BookSources/81-7036-773-5
https://web.archive.org/web/20121006163514/http:/www.hindustantimes.com/India-news/Ahmedabad/India-largest-milk-producing-nation-in-2010-11-NDDB/Article1-785018.aspx
http://www.hindustantimes.com/India-news/Ahmedabad/India-largest-milk-producing-nation-in-2010-11-NDDB/Article1-785018.aspx


 

10 
 

5. Anonymous. Milk production by country in Operation Flood From Wikipedia, 2022.  

Available : https://en.wikipedia.org/wiki/Operation_Flood 

6. Kurien V. India's Milk Revolution: Investing in Rural Producer Organizations. 2011.In 

Narayan, Deepa; Glinskaya, Elena (eds.). Ending Poverty in South Asia: Ideas that work. 

Washington D.C., USA: (The World Bank). p. 52. ISBN 978-0-8213-6876-3.  

7. West JW. Effects of Heat-Stress on Production in Dairy Cattle. 2003. Journal of Dairy 

Science, Volume 86, Issue 6, Pages 2131-2144.  Available : 

https://doi.org/10.3168/jds.S0022-0302(03)73803-X 

8. ThomasJ, AndersenC. Artificial Insemination of Cattle Step by Step. 2021. Available : 

https://extension.missouri.edu/publications/g2019 

9. JohnsonK. Artificial insemination of cattle. 2020. https://extension.umn.edu/dairy-milking-

cows/artificial-insemination-cattle#preparing-the-semen-straw-2130360 

10. Shirisha E. Infertility in farm animals. 2020. https://vikaspedia.in/agriculture/livestoc 

k/general-management-practices-of-livestock/infertility-in-farm-animals 

11. Kiser JN, Keuter EM, Seabury CM, Neupane M, Moraes JGN, Dalton J, Burns GW, Thomas 

E, Neibergs HL. Validation of 46 loci associated with female fertility traits in cattle. 2019. 

BMC Genomics, 20. 576 (2019).https://doi.org/10.1186/s12864-019-5935-3 

12. UkitaH, YamazakiT, YamaguchiS, AbeH, BabaT, BaiH,TakahashiM, KawaharaM. Factors 

influencing conception rates.2022. Journal of Dairy Science. 105 (8): 6947-6955. Available 

at : https://doi.org/10.3168/jds.2022-21948 

13. PryceJE, RoyalMD, GarnsworthyPC, MaoIL. Fertility in the high-producing dairy cow. 

2004. Livestock Production Science. 86 (1–3):125-135. Available: 

https://doi.org/10.1016/S0301-6226(03)00145-3 

14. Noakes DE, Parkinson TJ, England GCW. Veterinary Reproduction and Obstetrics, 

2009,9thEd., Elsevier, London,ISBN978-0-7020-2887-8, Available: 

https://www.researchgate.net/publication/238393094_DE_Noakes_TJ_Parkinson_GCW_E

ngland_Eds_Veterinary_Reproduction_and_Obstetrics_ninth_ed_Elsevier_London_2009_I

SBN978-0-7020-2887-8_950_pp_10300_hard 

15. Arthur GH, Noakes DE, Pearson H, Perkinson TJ. Veterinary Reproduction and Obstetrics.     

1996. Theriogenology. 4th Edn. Bailliere Tindal Great Britain, UK. pp. 291-301. 

16. Barr HL. Influence of estrus detection on days open in dairy herds. 1975. J. Dairy Sci., 

58:246-247. Available : https://doi.org/10.3168/jds.S0022-0302(75)84554-1 

17. Trimberger GW. Breeding Efficiency in Dairy Cattle from Artificial Insemination at 

Various Intervals Before and After Ovulation, 1948. Historical Research Bulletins of the 

Nebraska Agricultural Experiment Station (1913-1993). 117. Available : 

http://digitalcommons.unl.edu/ardhistrb/117 

18. Khan MH, Manoj K, Pramod S. Reproductive disorders in dairy cattle under semi-intensive 

system of rearing in North-Eastern India.2016, Veterinary World. 9(5): 512-518. Available 

at www.veterinaryworld.org/Vol.9/May-2016/14.pdf 

19. ButaniMG, DhamiAJ, ShahRG, Sarvaiya NP,Killedar A. Management of Repeat Breeding 

under field conditions using hormonal or antibacterial therapies. 2016, Buffalo Bulletin. 35 

(1). Available : 

https://scholar.google.co.in/scholar_url?url=https://kuojs.lib.ku.ac.th/index.php/BufBu/articl

e/view/1135/238&hl=en&sa=X&ei=d3OiZPS8CoqNygSSrrWYBw&scisig=ABFrs3w2nmA

IWk67dcLVWnOtnZIW&oi=scholarr 

20. Beckwith-Cohen B., Koren O, Blum S and Elad D,Blum S, Mazuz M, Brenner J, Friedgut 

O, Koren O, Goshen T, Elad D. Variations in Vaginal pH in Dairy Cattle Associated with 

Parity and the Periparturient Period. 2012. Israel Journal of Veterinary Medicine, Vol. 67 (1) 

Available : http://www.ijvm.org.il/sites/default/files/variations_in_vaginal_ph.pdf 

https://books.google.com/books?id=IV9m8gF6XDcC&pg=PA52
https://en.wikipedia.org/wiki/ISBN_(identifier)
https://en.wikipedia.org/wiki/Special:BookSources/978-0-8213-6876-3
https://extension.missouri.edu/publications/g2019
https://extension.umn.edu/dairy-milking-cows/artificial-insemination-cattle#preparing-the-semen-straw-2130360
https://extension.umn.edu/dairy-milking-cows/artificial-insemination-cattle#preparing-the-semen-straw-2130360
https://vikaspedia.in/agriculture/livestoc%20k/general-management-practices-of-livestock/infertility-in-farm-animals
https://vikaspedia.in/agriculture/livestoc%20k/general-management-practices-of-livestock/infertility-in-farm-animals
https://vikaspedia.in/agriculture/livestoc%20k/general-management-practices-of-livestock/infertility-in-farm-animals
https://doi.org/10.1186/s12864-019-5935-3
https://doi.org/10.3168/jds.2022-21948
https://www.researchgate.net/publication/238393094_DE_Noakes_TJ_Parkinson_GCW_England_Eds_Veterinary_Reproduction_and_Obstetrics_ninth_ed_Elsevier_London_2009_ISBN978-0-7020-2887-8_950_pp_10300_hard
https://www.researchgate.net/publication/238393094_DE_Noakes_TJ_Parkinson_GCW_England_Eds_Veterinary_Reproduction_and_Obstetrics_ninth_ed_Elsevier_London_2009_ISBN978-0-7020-2887-8_950_pp_10300_hard
https://www.researchgate.net/publication/238393094_DE_Noakes_TJ_Parkinson_GCW_England_Eds_Veterinary_Reproduction_and_Obstetrics_ninth_ed_Elsevier_London_2009_ISBN978-0-7020-2887-8_950_pp_10300_hard
https://doi.org/10.3168/jds.S0022-0302(75)84554-1
http://digitalcommons.unl.edu/ardhistrb/117
http://www.veterinaryworld.org/Vol.9/May-2016/14.pdf
https://scholar.google.co.in/scholar_url?url=https://kuojs.lib.ku.ac.th/index.php/BufBu/article/view/1135/238&hl=en&sa=X&ei=d3OiZPS8CoqNygSSrrWYBw&scisig=ABFrs3w2nmAIWk67dcLVWnOtnZIW&oi=scholarr
https://scholar.google.co.in/scholar_url?url=https://kuojs.lib.ku.ac.th/index.php/BufBu/article/view/1135/238&hl=en&sa=X&ei=d3OiZPS8CoqNygSSrrWYBw&scisig=ABFrs3w2nmAIWk67dcLVWnOtnZIW&oi=scholarr
https://scholar.google.co.in/scholar_url?url=https://kuojs.lib.ku.ac.th/index.php/BufBu/article/view/1135/238&hl=en&sa=X&ei=d3OiZPS8CoqNygSSrrWYBw&scisig=ABFrs3w2nmAIWk67dcLVWnOtnZIW&oi=scholarr


 

11 
 

21. Blum S, Mazuz M, Brenner J, Friedgut O, Koren O, Goshen Y, Elad D. Effects of bovine 

necrotic vulvovaginitis on productivity in a dairy herd in Israel. 2007. Vet. J. 176:245-247. 

Available : https://doi.org/10.1016/j.tvjl.2007.02.020 

22. Felten A, Phillipon A.Lactobacillus species identification, H2O2 production and antibiotic 

resistance and correlation with human clinical status. 1999. J. Clin. Microbiol. 37:729-733. 

Available : 10.1128/jcm.37.3.729-733.1999 

23. Mania-Pramanik J, Kerkar SC, Mehta PB, Potdar S, Salvi VS. Use of vaginal pH in 

diagnosis of infections and its association with reproductive manifestations.2008.J. Clin. 

Lab. Anal. 22:375-379. doi: 10.1002/jcla.20273 

24. Killian G. Physiology and endocrinology symposium.Evidence that oviduct secretions 

influence sperm function: a retrospective view for livestock. 2011.J Anim 

Sci. 2011;89(5):1315–1322. Available : https://doi.org/10.2527/jas.2010-3349 

25. Leese HJ, Hugentobler SA, Gray SM, Morris DG, Sturmey RG, Whitear SL, Sreenan JM. 

Female reproductive tract fluids: composition, mechanism of formation and potential role in 

the developmental origins of health and disease. 2008.Reprod. Fertil. Dev.20(1):1–8. 

Available : DOI: 10.1071/rd07153 

26. Avilés M, Gutiérrez-Adán A, Coy P. Oviductal secretions: will they be key factors for the 

future ARTs? 2010. Hum. Reprod.16(12):896–906. Available : 

https://doi.org/10.1093/molehr/gaq056 

27. Kawano N, Araki N, Yoshida K, Hibino T, Ohnami N, Makino M, Kanai S, Hasuwa H, 

Yoshida M, Miyado K, Umezawa AA.Seminal vesicle protein SVS2 is required for sperm 

survival in the uterus.2014.Proc. Natl. Acad. Sci. USA.111(11):4145–4150. Available : 

doi: 10.1073/pnas.1320715111 

28. Rutllant J, Lopez-Bejar M, Lopez-Gatius F. Ultrastructural and rheological properties of 

bovine vaginal fluid and its relation to sperm motility and fertilization: A review.2005. 

Reproduction in Domestic Animals 40, 79–86. Available : DOI: 10.1111/j.1439-

0531.2004.00510.x 

29. BromfieldJ, BlockJ, Eduardo J,Santos P, Williams RS, SheldonIM. Physiology and 

endocrinology symposium: Uterine infection: linking infection and innate immunity with 

infertility in the high-producing dairy cow. 2015. Journal of Animal Science 93: 2021-2033. 

Available : DOI:10.2527/jas2014-8496 

30. E.S.E. Hafez, B. Hafez. Reproduction in Farm Animals, Chapter 8, Fertilization and 

Cleavage, 2000  (Pages: 110-125). Available : DOI:10.1002/9781119265306.ch8 

31. Forde N, Simintiras CA, Sturmey R, Mamo S, Kelly AK.Amino Acids in the Uterine 

Luminal Fluid Reflects the Temporal Changes in Transporter Expression in the 

Endometrium and Conceptus during Early Pregnancy in Cattle.2014, PLOS ONE 9(6): 

e100010. Available : https://doi.org/10.1371/journal.pone.0100010 

32. Hafez ESE. Reproduction in farm animals. 1974. Edited by Hafez ESE.  Lea &Febiger 

Philadelphia.Available : https://theses.gla.ac.uk/78765/1/13804128.pdf 

33. Li S,WinuthayanonW.  Oviduct: roles in fertilization and early embryo development. 2017. 

Journal of Endocrinology (2017) 232, R1–R26. Available : https://doi.org/10.1530/JOE-16-

0302 

34. El-BannaAA, HafezESE. Egg Transport in Beef Cattle. 1970. Journal of Animal Science. 30 

(3): 430–432. Available : https://doi.org/10.2527/jas1970.303430x 

35. Azawi OI. A study on the pathological lesions of oviducts of buffaloes diagnosed at post-

mortem. 2009. Vet. Res. Commun. 33:77–85. Available : DOI: 10.1007/s11259-008-9075-5 

36. Mac Lachlan NJ. Ovarian disorders in domestic animals. 1987. Environ. Health Persp. 73: 

27-33. doi: 10.1289/ehp.877327 

37. Patra MK, Ravi SK, Islam R. Bilateral hydrosalpinx in buffalo: A case report. 2013, Buffalo 

Bulletin 31(3):99-101. Available : https://www.researchgate.net/publication/236012670 

38. Shivhare M, Dhurvey M, Gupta V, Nema S, Mehta H, Jain R, Singh N, Shakya V. Infertility 

due to fallopian tube affections.2012.DHR International Journal of Biomedical and Life 

https://doi.org/10.1016/j.tvjl.2007.02.020
https://doi.org/10.1128%2Fjcm.37.3.729-733.1999
https://doi.org/10.1002%2Fjcla.20273
https://doi.org/10.2527/jas.2010-3349
https://doi.org/10.1071/rd07153
https://doi.org/10.1093/molehr/gaq056
https://doi.org/10.1073%2Fpnas.1320715111
https://doi.org/10.1111/j.1439-0531.2004.00510.x
https://doi.org/10.1111/j.1439-0531.2004.00510.x
http://dx.doi.org/10.2527/jas2014-8496
http://dx.doi.org/10.1002/9781119265306.ch8
https://doi.org/10.1371/journal.pone.0100010
https://doi.org/10.1371/journal.pone.0100010
https://theses.gla.ac.uk/78765/1/13804128.pdf
https://doi.org/10.2527/jas1970.303430x
https://doi.org/10.1007/s11259-008-9075-5
https://doi.org/10.1289%2Fehp.877327
https://www.researchgate.net/publication/236012670


 

12 
 

Sciences, 3: 185-203. Available : http://doublehelixresearch.com/files/journals/dhr-ijbls/vol-

3/issue-1/2.pdf 

39. LeBlanc SJ, Duffield TF, Leslie KE, Keefe GP, Walton JS, Johnson. Defining and 

diagnosing clinical endometritis and its impact on reproductive performance in dairy 

cows.2002. Journal of Dairy Science, Volume 85, Issue 9, September 2002, Pages 2223-

2236. Available : https://doi.org/10.3168/jds.S0022-0302(02)74302-6 

40. Gautam G, Nakao T, Yusuf M, Koike. Prevalence of endometritis during the postpartum 

period and its impact on subsequent reproductive performance in two Japanese dairy herds. 

2009. Animal Reproduction Science 116(3-4):175-87. Available : 

DOI:10.1016/j.anireprosci.2009.02.001 

41. Sharma A,Singh M, Kumar P, Sharma A, Neelam, Jan AM, Sharma P.  Postpartum Uterine 

Infections in Cows and Factors Affecting it– A Review. 2017. Int.J.Curr.Microbiol.App.Sci 

6(9): 1020-1028. Available : https://doi.org/10.20546/ijcmas.2017.609.123 

42. Sheldon IM, Williams EJ, Miller ANA, Nash DM, Herath S. Uterine diseases in cattle after 

parturition. 2008. The Veterinary Journal, 176, 115-121.doi: 10.1016/j.tvjl.2007.12.031 

43. Saut JPE, Oliviera RSBR, Martins CFG, Moura ARF, Tsuruta SA, Nasciutti NR, Santos 

RM,Headley SA. Clinical observations of postpartum uterine involution in crossbred dairy 

cows. 2011. Veterinaria Noticias. 17(1): 16-25. Available: 

https://www.academia.edu/27445263/ 

Clinical_Observations_of_Postpartum_Uterine_Involution_in_Crossbred_Dairy_Cows 

44. Cengic B, Varatanovic N, Mutevelic T, Katica A, Mlaco N,Cutuk A. Normal and abnormal 

uterine involution in cows monitored by ultrasound.2012. Biotechnology in Animal 

Husbandry 2012 Volume 28, Issue 2, Pages: 205-217. Available : 

https://doi.org/10.2298/BAH1202205C 

45. Sheldon IM, Noakes DE, Rycroft AN, Pfeiffer DU,Dobson H. Influence of uterine bacterial 

contamination after parturition on ovarian dominant follicle selection and follicle growth 

and function in cattle. 2002. Reproduction, 123, 837-845. Available : 

https://doi.org/10.1530/rep.0.1230837 

46. Ford SP, Reynolds. Role of adrenergic receptors in mediating estradiol- l 7beta-stimulated 

increases in uterine blood flow of cows. 1983. Journal of Animal Science. 57 (3): 665–672. 

Available : https://doi.org/10.2527/jas1983.573665x 

47. Dixon RE, Hwang SJ, Hennig GW, Ramsey KH, Schripsema JH, Sanders KM, Ward 

SM.Chlamydia infection causes loss of pacemaker cells and inhibits oocyte transport in the 

mouse oviduct. Biology of Reproduction. 2009.80:665–673. Available : 

doi: 10.1095/biolreprod.108.073833 

48. Suarez SS. Gamete and zygote transport. 2006. In: Neill J.D. (Ed), Physiology of 

reproduction.Elsevier:113–136. Available : DOI:10.1016/B978-012515400-0/50008-7 

49. Chethan SG, Singh SK, Karikalan M, Kharayat NS, Behera BK, Narayanan K, Kumar H, 

Anjaneya A. Histopathological Evaluation of Important Uterine Pathological Affections in 

Riverine Buffalo (Bubalus bubalis): An Abattoir Study. 2015. Asian Journal of Animal and 

Veterinary Advances.10: 406-415. Available : 

https://scialert.net/abstract/?doi=ajava.2015.406.415 

50. Purohit GN. Ovarian and oviductal pathologies in the buffalo: Occurrence, diagnostic and 

therapeutic approaches. 2014. Asian Pacific Journal of Reproduction 56-168. Available : 

doi: 10.1016/S2305-0500(14)60020-8 

51. Gautam V, Srivastava S, Kumar R, Kumar R, Yadav V, Sharma P, Saurabh. Prevalence of 

fallopian tube pathologies in buffaloes (Bubalus bubalis). 2021. Buffalo Bulletin, [S.l.]. 40 

(2):247-258. ISSN 2539-5696. Available at: 

https://kuojs.lib.ku.ac.th/index.php/BufBu/article/view/2305 

52. Dobson H, Kamonpatana M. A review of female cattle reproduction with special reference 

to a comparison between buffaloes, cows and zebu. 1986. J. Reprod. Fertil. 77(1): 1-36. 

DOI:10.1530/JRF.0.0770001 

http://doublehelixresearch.com/files/journals/dhr-ijbls/vol-3/issue-1/2.pdf
http://doublehelixresearch.com/files/journals/dhr-ijbls/vol-3/issue-1/2.pdf
https://doi.org/10.3168/jds.S0022-0302(02)74302-6
http://dx.doi.org/10.1016/j.anireprosci.2009.02.001
https://doi.org/10.20546/ijcmas.2017.609.123
https://doi.org/10.1016%2Fj.tvjl.2007.12.031
https://www.academia.edu/27445263
https://www.academia.edu/27445263/%20Clinical_Observations_of_Postpartum_Uterine_Involution_in_Crossbred_Dairy_Cows
https://doi.org/10.2298/BAH1202205C
https://doi.org/10.2527/jas1983.573665x
https://doi.org/10.1095%2Fbiolreprod.108.073833
http://dx.doi.org/10.1016/B978-012515400-0/50008-7
https://scialert.net/abstract/?doi=ajava.2015.406.415
https://kuojs.lib.ku.ac.th/index.php/BufBu/article/view/2305
https://doi.org/10.1530/JRF.0.0770001


 

13 
 

53. Diskin MG, Morris DG. Embryonic and early foetal losses in cattle and other ruminants. 

2008. Reprod.  Domest. Anim. 43: 2260-267. Available: https://doi.org/10.1111/j.1439-

0531.2008.01171.x 

54. Diskin MG, Murphy JJ, Sreenan JM. Embryo survival in dairy cows managed under pastoral 

conditions. 2007. Animal Reproduction Science. 96(3-4):297-311. Available : 

DOI:10.1016/j.anireprosci.2006.08.008 

55. Berg DK, van Leeuwen J, Beaumont S, Berg M, Pfeffer PL. Embryo loss in cattle between 

day 7 and 16 of pregnancy. 2010. Theriogenology.73 (2): 250-260. Available : 

https://doi.org/10.1016/j.theriogenology.2009.09.005 

56. ButlerWR.Nutritional interactions with reproductive performance in dairy cattle. 2000. 

Animal Reproduction Science. 60–61(2): 449-457. Available : 

https://doi.org/10.1016/S0378-4320(00)00076-2 

57. Espey LL. Current status of the hypothesis that mammalian ovulation is comparable to an 

inflammatory reaction. 1994. Biology of Reproduction. 50 (2): 233–238. Available: 

https://doi.org/10.1095/biolreprod50.2.233 

58. McLaughlin EA, McIver SC. Awakening the oocyte: Controlling primordial follicle 

development Reproduction.2009. Reproduction. 137(1):1-11. doi: 10.1530/REP-08-0118. 

59. Kanitz W, Brussow KP, Becker F, Torner H, Schneider F, Kubelka M, Tomek. Comparative 

aspects of follicular development, follicular and oocyte maturation and ovulation in cattle 

and pigs. 2001. Archiv Tierzucht. 44 (Special Issue): 9-23. 

Available:https://www.researchgate.net/publication/296816100_Comparative_aspects_of_fo

llicular_development_follicular_and_oocyte_maturation_and_ovulation_in_cattle_and_pigs 

60. Perry GA, Smith MF, Lucy MC, Green JA, Parks TE, MacNeil MD. Relationship between 

follicle size at insemination and pregnancy success. 2005. Proceedings of the National 

Academy of Sciences of the United States of America. 102: 5268– 5273. Available: 

DOI:10.1073/pnas.0501700102 

61. Sheldon IM, Noakes DE, Rycroft AN, Pfeiffer DU, Dobson. Influence of uterine bacterial 

contamination after parturition on ovarian dominant follicle selection and follicle growth 

and function in cattle Reproduction. 2002. 123: 837-845. Available : 

DOI:10.1530/REP.0.1230837 

62. Rifky M. Arthur's Veterinary Reproduction and Obstetrics.2003. 8
th

 edition. Available : 

https://www.academia.edu/19701177/Arthurs_Veterinary_Reproduction_and_Obstetrics 

63. Abraham F. An Overview on Functional Causes of Infertility in Cows. 2017. JFIV Reprod 

Med Genet. 5:2. Available : DOI: 10.4172/2375-4508.1000203. 

64. Peter AT. An update on cystic ovarian degeneration in cattle. 2004. Reprod Domest 

Anim.39(1):1-7. Available : DOI: 10.1046/j.0936-6768.2003.00466.x 

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

Available : DOI: 10.3168/jds.S0022-0302(97)76025-9 

66. Yoshioka K, Iwamura S, Kamomae H.Ultrasonic observations on the turnover of ovarian 

follicular cysts and associated changes of plasma LH, FSH, progesterone and oestradiol in 

cows. 1996. Res Vet Sci. 61: 240-244. Available : https://doi.org/10.1016/S0034-

5288(96)90071-5 

67. Youngquist RS, Threlfall WR.Ovarian follicular cysts: Current therapy in large animal 

theriogenology. 2006.2
nd

 edition, Saunders Elsevier: 379-383. Available : 

https://www.researchgate.net/publication/296714652_Current_Therapy_in_Large_Animal_

Theriogenology_Second_Edition 

68. Fathalla M, Williamson NB, Parkinson TJ. A case of bovine placental mole associated with 

twin embryonic death and resorption.2001. New Zealand Veterinary Journal. 49: 119-120. 

Available : https://doi.org/10.1080/00480169.2001.36215 

69. Vanholder T1, Opsomer G, de Kruif A. Aetiology and pathogenesis of cystic ovarian 

follicles in dairy cattle: A review. 2006. Reprod. Nutr. Dev. 46: 105-119. Available : DOI 

 : https://doi.org/10.1051/rnd:2006003 

https://doi.org/10.1111/j.1439-0531.2008.01171.x
https://doi.org/10.1111/j.1439-0531.2008.01171.x
http://dx.doi.org/10.1016/j.anireprosci.2006.08.008
https://doi.org/10.1016/j.theriogenology.2009.09.005
https://doi.org/10.1016/S0378-4320(00)00076-2
https://doi.org/10.1095/biolreprod50.2.233
https://www.researchgate.net/publication/296816100_Comparative_aspects_of_follicular_development_follicular_and_oocyte_maturation_and_ovulation_in_cattle_and_pigs
https://www.researchgate.net/publication/296816100_Comparative_aspects_of_follicular_development_follicular_and_oocyte_maturation_and_ovulation_in_cattle_and_pigs
https://www.researchgate.net/publication/296816100_Comparative_aspects_of_follicular_development_follicular_and_oocyte_maturation_and_ovulation_in_cattle_and_pigs
http://dx.doi.org/10.1073/pnas.0501700102
https://doi.org/10.1530/REP.0.1230837
https://doi.org/10.3168/jds.s0022-0302(97)76025-9
https://doi.org/10.1016/S0034-5288(96)90071-5
https://doi.org/10.1016/S0034-5288(96)90071-5
https://doi.org/10.1080/00480169.2001.36215


 

14 
 

70. Kahn CM. Cystic ovary disease. 2010. : 1243–1247. In: The Merck Veterinary Manual, 10th 

ed. (Kahn, C. M. and Line, S. eds.), Merck, Whitehouse Station. 

71. Schlafer DH. Pathology of the ovary (No developmental Lesions). 2007; Pathology of 

Domestic Animals 3: 444-450.  

72. Foley GL. Pathology of the corpus luteum of cows. Theriogenology. 1996. 45: 1413-1428. 

Available : https://www.indexindex.com/journal-of-fertilization-in-vitro-ivfworldwide-

reproductive-medicine-genetics-stem-cell-biol/pathology-of-the-corpus-luteum-of-cows-

126297.html 

73. Ball PJH, Peters AR. Reproductive problems: Reproduction in cattle.2004, 3
rd

 editon. 

Oxford, Blackwell Publications, UK, pp: 172-175. Available : https://handoutset.com/wp-

content/uploads/2022/05/Reproduction-in-Cattle-3rd-Edition-Peter-J.-H.-Ball-Andy-R.-

Peters.pdf 

74. Wiltbank MC, Gümen A, Sartori R. Physiological classification of anovulatory conditions in 

cattle. 2002. Theriogenology. 57: 21-52. Available :  DOI: 10.1016/s0093-691x(01)00656-2 

75. Arero GB. Major Reproductive Health Disorders in Dairy Cows. 2022. J Anim Biol Vet Sci. 

2: 1-11. Available : http://www.jscholaronline.org/articles/JAVM/Major-Reproductive-

Health.pdf  

76. Arthur GH, Noakes DE, Pearson H. Arthur‟s veterinary reproduction and 

obstetrics.1992.(6th Edn): 352-366.  

77. Noakes DE, ParkinsonTJ England GCW (8
th

 Edn.). Veterinary Reproduction and Obstetrics. 

2009. Elsevier: 393-455. 

78. Chakurkar EB, Barbuddhe SB, Sundaram RNS. Infertility in farm animals: causes and 

remedies. 2008. Technical Bulletin No: 15, ICAR Research Complex, Goa.Available: 

https://ccari.icar.gov.in/TB%20No.15.pdf 

79. Tamador-Elkhansaa and Angara E. Economic Impact of Infertility in Crossbred Dairy Cows: 

The Case of Eastern Nile Locality, Sudan. 2014. Indian Journal of Research. 3: 195. 

Available : DOI:10.15373/22501991/August2014/60 

80. Plaizier JC, Lissemore KD, Kelton D, King GJ. Evaluation of overall reproductive 

performance of dairy herds. 1998. J Dairy Sci 81: 1848-1854. Available : 

DOI: 10.3168/jds.S0022-0302(98)75755-8 

81. Prevatt C, Cliff Lamb G, Dahlen C, Mercadante VRG, Waters K. What is the economic 

impact of infertility in beef cattle?  2018.EDIS 2018(4). Available :  DOI:10.32473/edis-

an208-2018 

82. Walsh SW, Williams EJ, AC Evans. A review of the causes of poor fertility in high milk 

producing dairy cows. 2011. Anim. Reprod. Sci. 123 (3–4): 127-138. Available : 

https://doi.org/10.1016/j.anireprosci.2010.12.001 

83. HegdeNG.Nanotechnology and Ayurveda: Emerging Opportunity for Profitable Dairy 

Husbandry. 2023.Asian J. Res. Animal Vet. Sci. 11 (2): 43-

59.https://www.researchgate.net/publication/369585721_Article_noAJRAVS97818_Review

_Article_Hegde 

 

https://doi.org/10.1016/s0093-691x(01)00656-2
http://dx.doi.org/10.15373/22501991/August2014/60
https://doi.org/10.3168/jds.s0022-0302(98)75755-8
http://dx.doi.org/10.32473/edis-an208-2018
http://dx.doi.org/10.32473/edis-an208-2018
https://doi.org/10.1016/j.anireprosci.2010.12.001
https://www.researchgate/

