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Incidence and Biochemical Profiling of True Anoestrus and Silent Oestrus in Crossbred Cows under Field Conditions of Assam, India


ABSTRACT
The present study was conducted to determine the incidence and biochemical alterations associated with true anoestrus and silent oestrus in crossbred cows maintained under field conditions in Assam. A total of 1374 crossbred cows from private farms in the greater Guwahati area were examined through breeding history, clinico-gynaecological, and ultrasonographic evaluations. Out of these, 1172 (85.3%) were found normal, while 102 (7.42%) and 100 (7.28%) were identified as repeat breeders and anoestrus cows, respectively. The overall incidence of silent oestrus and true anoestrus was 4.58% and 2.69%, respectively. Biochemical analyses revealed significantly (p<0.05) lower serum calcium levels and higher cholesterol and total protein concentrations in true anoestrus cows compared to normal cyclic ones, while differences in phosphorus and zinc levels were non-significant. The findings indicate that nutritional and metabolic imbalances, particularly calcium deficiency and altered lipid and protein metabolism, play crucial roles in the occurrence of anoestrus. The study underscores the importance of mineral supplementation, balanced nutrition, and proper management to enhance reproductive efficiency and productivity in crossbred dairy herds under field conditions of Assam.
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1. INTRODUCTION
Milk is a vital source of calcium, vitamins, and minerals, and is considered an essential component of human nutrition. In India, it carries not only nutritional but also cultural significance. Driven by increasing health consciousness and demand, global cow milk production has risen steadily from 497 million metric tons in 2015 to 532 million metric tons in 2020. India accounts for nearly 22% of global milk production and is both the largest producer and consumer of milk. The dairy sector contributes around 4.2% to India’s Gross Domestic Product (GDP), underlining its socio-economic importance. Despite this progress, sustaining milk productivity remains a challenge, particularly due to reproductive inefficiencies in dairy herds. Fertility and breeding efficiency are critical for profitability, as any deviation in reproductive rhythm can increase calving intervals, reduce milk yield, delay calf crops, and raise labor and healthcare costs (Peter et al. 2009; Dudhatra et al. 2012).
Anoestrus is recognized as one of the most common and economically significant reproductive disorders in dairy cows. It is characterized by the absence of visible oestrus signs and failure of cyclic ovarian activity (Boyd, 1977). Physiological anoestrus may occur up to 60 days postpartum, but persistence beyond this period is pathological. Postpartum anoestrus is widespread among Indian dairy herds and is associated with nutritional imbalance, hormonal dysfunction, diseases and managemental constraints (Opsomer and Crowe, 2014).
In addition, ultrasonography has emerged as a reliable diagnostic tool for monitoring ovarian dynamics, differentiating between true anoestrus and other reproductive abnormalities, and guiding therapeutic decisions (Rajamahendran and Taylor, 1990; Rajamahendran et al.1994). However, limited information is available on the application of ultrasonography-based diagnosis and comparative efficacy of different treatment strategies under field conditions in Assam. Hence the present study was undertaken to address the widespread problem of postpartum anoestrus in crossbred cows and its mineral and total protein contents in such condition under field conditions of Assam.
2. MATERIALS AND METHODS
The present investigation was carried out in College of Veterinary Science, Assam Agricultural University, Khanapara, Guwahati-22, Assam. The study was conducted over a period of 24 months, from December 2019 to December 2021 to study the prevalence of reproductive disorders in 1374 crossbred cows of private farms of the greater Guwahati, Assam, India. The animals were reared in intensive system and fed with paddy straw as dry fodder along with concentrate rations and green fodder, depending on seasonal availability. None of the animals were supplemented with mineral mixtures or vitamin preparations prior to the study. Crossbred cows having breeding problems based on breeding history, tonicity of the uterus, and presence or absence of ovarian structures was recorded. Based on breeding history, clinico-gynaecological and ultrasonographic examination the incidence of silent oestrus and true anoestrus was found out. Out of 1374 crossbred a total of 100 cows were selected for recording the incidence of silent oestrus and true anoestrus. The incidence of reproductive disorders was calculated both in relation to the total number of breedable cows and the total number of infertile animals detected. Cows not exhibiting visible signs of oestrus even after three months of calving but showing the presence of a distinctly palpable corpus luteum (CL) in either ovary with an apparently normal uterus were diagnosed as silent oestrus cases. Cows not showing signs of oestrus beyond three months postpartum and failing to reveal any palpable CL in the ovaries, with an apparently normal uterus on per rectal and ultrasonographic examination, were diagnosed as true anoestrus.
Note- Since the reproductive cyclicity is affected by many factors including management of animals during different season and the details of feeding practices such as feed provided to animal and approximate composition of feed may incorporated to enhanced the visibility of the manuscript.
2.1 Biochemical analysis of blood serum
From each selected cow 5 ml of blood was collected aseptically from the jugular vein using a sterile 18-gauge needle and transferred to an 8.5 ml vacutainer. Samples were allowed to clot and centrifuged at 3000 rpm for 10 minutes to separate serum. Serum was aliquoted in sterile plastic vials and stored at −20 °C until further analysis. Serum calcium, inorganic phosphorus, zinc, total protein, and cholesterol were estimated using an automatic biochemistry analyzer following the protocols provided with commercial kits (Accurex Biomedical Pvt. Ltd., Coral Clinical Systems, Autozyme, and DIATEK Healthcare Pvt. Ltd.). 
The baseline data collected were statistically analyzed using the SAS System (version W32_7PRO, Local). Results were expressed as mean ± standard error (SE). Appropriate statistical tests t-test was applied to evaluate the significance of differences among groups.
Note- if possible and previously collected the data regarding different reproductive problems in animals diagnosed with anestrous  may be added in the section to support the findings of manuscript.
3. RESULTS AND DISCUSSION
The incidence of reproductive disorders was assessed based on breeding history, clinico-gynaecological examination and ultrasonographic findings. Out of the total 1374 crossbred cows examined, 1172 (85.3%) were normal, 102 (7.42%) were repeat breeders and 100 (7.28%) were anoestrus cows. Overall 14.7% of breedable crossbred cows were found to be affected from one or the other type of reproductive disorder. The overall incidence of silent oestrus and true anoestrus was 4.58% and 2.69%, respectively. Among the 100 anoestrus cows studied 63 (63%) were diagnosed as silent oestrus and 37 (37%) as true anoestrus (Table 1). The variation in incidence of anoestrus and silent oestrus among different studies may be attributed to differences in nutrition, hormonal imbalance, and the frequency of predisposing factors such as dystocia, retained placenta, abortion, and uterine infections (Roberts, 1971; Noakes, 2009).
Table 1. Incidence of true anoestrus and silent oestrus in crossbred cattle
	No.of animals examined
	No. of anoestrus animals
	True anoestrus (No.)
	True anoestrus (%)
	Silent oestrus (No.)
	Silent oestrus (%)

	1374
	100
	37
	2.69
	63
	4.58


The comparative evaluation of blood biochemical parameters between normal cyclic and true anoestrus cows revealed distinct variations in mineral and metabolic profiles (Table 2). The mean serum calcium concentration was significantly higher in normal cyclic cows (7.42 ± 0.24 mg/dl) compared to true anoestrus cows (6.30 ± 0.40 mg/dl), indicating a possible role of calcium deficiency in the manifestation of anoestrus. The serum phosphorus level showed a marginal but non-significant reduction in true anoestrus cows (3.33 ± 0.19 mg/dl) as compared to normal cyclic cows (3.68 ± 0.14 mg/dl). Similarly, the mean serum zinc concentration was slightly lower in true anoestrus cows (343.41 ± 2.43 µg/dl) than in their normal counterparts (347.81 ± 2.15 µg/dl), although the difference was statistically non-significant. In contrast, a pronounced rise was observed in the serum cholesterol level of true anoestrus cows (156.00 ± 0.00 mg/dl) relative to normal cyclic animals (121.00 ± 14.33 mg/dl), reflecting altered lipid metabolism during the anoestrus condition. The total serum protein concentration was also significantly elevated in true anoestrus cows (7.98 ± 0.76 g/dl) compared to normal cyclic cows (6.23 ± 0.28 g/dl), suggesting possible metabolic or hepatic alterations associated with the reproductive disorder. Overall, significant differences (p<0.05) were observed in serum calcium, cholesterol, and total protein levels between the two groups, whereas phosphorus and zinc concentrations did not vary significantly. These findings point toward a close association between mineral balance and metabolic status with the reproductive functionality of crossbred cows under field conditions.
Table 2. Hormonal and blood biochemical profile of normal and true anoestrus crossbred cows
	Parameter
	Normal cyclic
 (Mean ± SE)
	True anoestrus (Mean ± SE)
	t-value

	Calcium (mg/dl)
	7.42a ± 0.24
	6.30b ± 0.40
	2.56 *

	Phosphorus (mg/dl)
	3.68 ± 0.14
	3.33 ± 0.19
	1.52 NS

	Zinc (µg/dl)
	347.81 ± 2.15
	343.41 ± 2.43
	1.31 NS

	Cholesterol (mg/dl)
	121.00a ± 14.33
	156.00b ± 0.00
	3.46 **

	Total Protein (g/dl)
	6.23a ± 0.28
	7.98b ± 0.76
	2.58 *


Note: *(p<0.05), *(p<0.01), NS = Non-significant. Means with different superscripts in a row differ significantly.
The present investigation revealed that 14.7% of crossbred cows in the greater Guwahati region suffered from reproductive disorders, with the incidence of silent oestrus and true anoestrus recorded at 4.58% and 2.69%, respectively. These findings closely correspond with those of Acharya (2016), who observed 5.21% silent oestrus and 1.83% true anoestrus in crossbred cattle reared under similar management systems in Guwahati. However, the incidence of silent oestrus in the current study was notably lower than that reported by Bharali et al. (2019), who documented 14.25% in postpartum crossbred cows within comparable agro-climatic conditions of Assam.
Such variations in the incidence of reproductive disorders among different studies can be attributed to multiple interrelated factors, including differences in nutritional management, parity, housing, and postpartum care. Comparatively, studies from developed countries report that only 4–6% of dairy cows are culled annually due to infertility (Laying, 1970), whereas in tropical smallholder systems such as Ethiopia, infertility prevalence may reach 40.3% (Dawit et al. 2013). Within the Indian context, incidences as high as 32.32% anoestrus in infertile cows have been reported (Maji & Samanta, 2013), while Dutta et al. (2017) documented a lower prevalence of 2.53% silent oestrus and 2.97% true anoestrus in Assam.
The observed disparities underscore the complex interplay of nutritional, environmental, and physiological factors influencing reproductive performance. Deficiencies in key minerals and energy, uterine infections, dystocia, retained placenta, and hormonal imbalances (Roberts, 1971; Noakes, 2009) can collectively disrupt ovarian cyclicity, follicular maturation, and expression of estrus. These findings highlight the need for an integrated reproductive management approach emphasizing balanced nutrition, timely health interventions, and improved husbandry practices to enhance fertility and productivity in crossbred dairy cows under field conditions of Assam.
Note- recent reference may be added to compare the results and increase the visibility of article.
3.1 Mineral and Biochemical Profile
Among minerals, serum calcium levels were significantly lower in true anoestrus cows than in normal cyclic cows, supporting earlier reports of Das et al. (2002, 2012), Hassan in (2003), and Munner et al. (2013). Since calcium plays a critical role in neuromuscular activity and hormone secretion, its deficiency may impair ovarian function and estrus expression. Similar observations were made by Virmani et al. (2011) and Krupakaran (2013), who reported lower calcium concentrations during anoestrus compared to cyclic phases.
The mean serum phosphorus levels, though lower in anoestrus cows, did not differ significantly between groups. This is consistent with the findings of Agarwal et al. (2015), who highlighted that phosphorus deficiency is associated with delayed puberty, irregular cycles, and ovarian inactivity in cattle.
Serum zinc concentrations in both groups were above the critical level reported for cattle (McDowell et al. 1984), and no significant difference was observed. However, wide variations in zinc levels reported in different studies may be attributed to differences in soil, water, and fodder zinc content (Goff, 1999). Zinc is considered crucial for sexual maturity, uterine repair, and onset of estrus (Yasothai, 2014).
Significantly higher serum cholesterol and total protein levels in true anoestrus cows than in normal cyclic cows were observed. Since cholesterol serves as the precursor for steroid hormone synthesis, altered lipid metabolism may contribute to endocrine imbalance in anoestrus animals. Similar associations between elevated cholesterol and reproductive dysfunction have been reported by earlier workers (Das et al. 2002; Bhattacharya, 2001). Elevated protein levels in true anoestrus cows may indicate altered metabolic status or hepatic involvement, as also suggested by Veena et al. (2015).
4.CONCLUSION
	The present study revealed that reproductive disorders, particularly silent oestrus and true anoestrus, are major constraints affecting reproductive efficiency in crossbred cows under field conditions of Assam. The overall incidence of silent oestrus (4.58%) was higher than true anoestrus (2.69%), indicating a predominance of subclinical reproductive disturbances. Biochemical profiling demonstrated significantly lower calcium levels and higher cholesterol and total protein concentrations in true anoestrus cows, suggesting that mineral imbalance and altered metabolic status contribute to ovarian inactivity and impaired estrus expression. The findings emphasize that infertility in dairy cows is multifactorial, involving nutritional, endocrine, and managemental interactions. Therefore, strategic interventions focusing on balanced feeding, regular mineral supplementation, and improved herd management practices are essential to minimize the incidence of anoestrus, enhance fertility, and sustain milk productivity in crossbred dairy herds of Assam.
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