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			Abstract | This study aims to determine the calf birth weight, the onset of estrus, and estrogen levels of postpartum Bali cows raised in the highlands (Payangan District) and in the lowlands (Sukawati District), Gianyar Regency, Bali. A total of 20 Bali cows were used in this study that have given birth twice. The experimental design used was a completely randomized design (CRD) with two treatments, each consisting of 10 replications. The results showed that the average calf birth weight in the highlands was 17.29 ± 0.93 kg, while in the lowlands was 16.46 ± 0.40 kg, statistically showing a significant difference (p <0.05). The onset of postpartum estrus in less or equal to 3 months in the highlands was statistically higher (80%; p <0.05) as compared to cows in the lowlands (20%). Estrogen levels at postpartum estrus was 502.84 ± 232.20 pg/ml and 272.95 ± 184.43 pg/ml in the highlands and lowlands respectively, showed statistically significant differences (p <0.05). Increased postpartum estrogen levels that occurred every month in the two groups showed significant differences (p <0.05). From the results of the study, it can be concluded that the Bali cattle raised in the highlands show better reproductive performance than those maintained in the lowlands.
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			INTRODUCTION

			 

			Bali Cattle is one of Indonesian cattle and is expected to contribute significantly in the supply of animal protein and have the tendency to adapt harsh environment and are the most popular due to their high fertility rate (Handiwirawan and Subandriyo, 2004; Bugiwati, 2007).

			 

			Reproductive performance is one of the most important factors that directly affects the development of beef cattle farms. Reduced fertility in cattle can hinder economic exploitation (Suyadi et al., 2014). Some factors that affect cattle reproductive performance are the biological, physical environment, and type of nutrition (Fleck et al., 1980; Amin, 2014). Malnutrition causes cows fail to express their estrus sign (Gauthier et al., 1983) and reduces calf birth weight (Pemayun et al., 2014). Proper nutrition also affects the appearance of first estrus in Bali cattle (Heryani et al., 2019).

			 

			Problems found in the development of Bali cattle are related to the lack of optimal reproductive function. Postpartum anestrus causes long calving intervals that can usually be achieved with 365 days of beef (Brzáková et al., 2016). Ronjari et al. (2007) reported that 33% cows has long calving interval i.e., 14 months due to decreased ovarian function, less development of follicles, decreased level of estrogen hormone, and nonappearance of estrus signs (Hafez, 2000). Environmental factors such as heat stress can also prolong postpartum anestrus (Opsomer and de Kruif, 1999).

			 

			The environment is one of the factors affecting livestock breeding. The higher the sea level, the lower the average daily temperature. Conversely, lowlands are also characterized by high temperatures, high atmospheric pressure and oxygen, causing livestock to experience depression and affect the reproductive process of livestock (Iskandar and Faisal, 2011). Environmental or climatic factors, nutritional factors, and management factors are considered to be the main causes of poor animal health and production. They are subject to physiological changes when exposed to high temperatures and humidity (Beatty et al., 2006). The temperature and humidity index (THI) affect fertility after calving (Diaz et al., 2018). According to Soeharsono (1998), environmental factors such as temperature and humidity are the most important aspects of livestock production because they directly affect productivity. Environmental stressors affect the hormonal system and animal physiology (Bowa et al., 2014) and conception rates (Villa-ancera et al., 2011; Schüller et al., 2014). This study aims to determine the calf birth weight, the onset of estrus, and estrogen levels of postpartum Bali cows raised in the highlands and in the lowlands in Gianyar regency, Bali.

			 

			MATERIALS AND METHODS

			 

			Animals

			This study used 20 Bali cows from community’s farm that has given birth twice. The study design used in this study was a complete randomized design (CRD) with two treatment groups consisting of 10 replicates each. Cattle were divided into two groups: a group of cattle raised in the highland at 750 m above sea level in Payangan district and a group of cattle raised in the lowland in Sukawati district of Gianyar province, Bali. The feed that is given in the highland is grass and pasture, while only the king grass is given in the lowland. The determination of calf birth weight was done by weighing calf shortly after birth (maximum 1 hour after birth).

			 

			Determination of postpartum estrus

			The cows were observed twice a day (7-8 am and 5-6 pm) to determine postpartum Estrus. A cow is in estrus if a clear secretion appears from the genital tract (vagina) during the observation.

			 

			Estrogen level measurement 

			Estrogen levels were measured from the serum collected from the jugular vein. Blood collected after the cow was determine in postpartum estrus stage. The collected blood (5 ml) was centrifuged to separate the serum and stored in the refrigerator until testing for estrogen levels. The estrogen hormone level was determined by ELISA using a bovine estrogen ELISA kit (Catalog Number: EB0091; Wuhan Fine Biological Technology, China).

			 

			Statistical analysis

			Data were analyzed using the ANOVA test. Testing for calf birth weight was done by the T-test, while estrogen levels were done by variance test. Data processing was carried out by SPPS 20 program for windows.

			 

			RESULTS

			 

			Calf birth weight 

			The results of the average calf birth weight were 17.28 ± 0.93 kg in Bali cattle that raised in mountainous areas and 16.46 ± 0.40 kg in Bali cattle that raised in the lowlands (Table 1). 

			 

			Table 1: Average ± SD calf birth weight of Bali cows.

			
				
					
					
					
				
				
					
							Group
							Repetition
							Calf birth weight (Kg)
					

					
							
							Highland

						
							
							10

						
							
							17.28 ± 0.93a

						
					

					
							
							Lowland

						
							
							10

						
							
							16.46 ± 0.40b

						
					

				
			

			

			Different superscripts in the same column show a significant difference in order of 5% (P <0.05).

			 

			Table 1 shows that the average calves birth weight in the highlands are heavier than in the lowlands, and statistically show a significant difference (p <0.05).

			 

			Postpartum estrus

			The percentage of onset of postpartum estrus ≤ 3 months in Bali cattle raised in the highlands was 80% that is higher (p <0.05) than Bali cattle in the lowlands, which only 20% (Figure 1).
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			Figure 1: Postpartum Estrus percentages of Bali cows.

			 

			Estrogen level

			The average estrogen level of postpartum Bali cattle raised in the highlands was 129.90 ± 28.73, 196.48 ± 61.52 and 502.84 ± 232.20 pg/ml in 1st, 2nd and 3rd month respectively while in the lowland it was 106.11 ± 35.86, 139.45 ± 43.63 and 272.95 ± 184.43 pg/ml at 1st, 2nd, and 3rd month respectively after birth (Table 2).

			 

			Table 2: Average±SD estrogen levels in postpartum bali cattle.

			
				
					
					
					
					
				
				
					
							Group
							
							Estrogen level (pg/ml)

						
					

					
							
							1st Month

						
							
							2nd Month

						
							
							3rd Month 

						
					

					
							
							Highlands

						
							
							129.90±28.73aA

						
							
							196.48±61.52aA

						
							
							502.84±232.20bA

						
					

					
							
							Lowland

						
							
							106.11±35.86aA

						
							
							139.45±43.63aA

						
							
							272.95±184.43bB

						
					

				
			

			

			Different superscripts in the same row and column show a real difference at the 5% order (P <0.05).

			 

			The monthly estrogen levels in both groups appear to occur mainly in the third month, showing a statistically significant increase (p <0.05). Increasing order of estrogen level was recognized with increase of time (month) regardless of altitude. The concentration of estrogen in Bali cattle raised in the highland three months after giving birth was statistically higher than Bali cattle raised in the lowland (p <0.05).

			 

			DISCUSSION

			 

			Fertility is a crucial factor in producing offspring. Postpartum anestrus is considered abnormal if it exceeds an average of 90 days (Ahuja and Montiel, 2005; Peter et al., 2009; Gitonga, 2010). The results of the study showed that the breeding ability of Bali cattle raised in the highland is superior to the Bali cattle raised in the lowland. Similar results were reported by Wira Pribadi et al. (2015), that the breeding efficiency of Bali cattle with similar cattle bred on the coast or lowland in terms of the number of days open (DO), pregnancy rate and calving interval. It was much lower than the cattle raised in mountainous or highland areas.

			 

			Calf birth weight in this study showed that Bali cattle raised in the highland were heavier than those raised in the lowland. These results reflect that feed availability is always sufficient in mountainous areas. According to Vermorel (1987) and Le Dividich et al. (1992), animals raised in high altitudes are reported to have higher feed intake. The same was reported that Bali cattle fed a high-quality diet could increase birth and weaning weight (Pemayun et al., 2014). According to Putra (2006), better feeding can increase the growth and activity of rumen microorganisms when decomposing feed. Therefore, these physiological conditions are relatively more rumen metabolites because parent animals can more efficiently utilize rumen fermentation products (rumen metabolites) as intermediate products of the digestion process due to their bioactivity. So that, the energy can efficiently utilize by livestock to increases calf birth weight, promotes postpartum physical condition, and increases weaning weight.

			Van Niekerk (1982) reports that the breeding appearance of beef cattle after calving is highly dependent on the condition of the feed. Tropical beef cattle are usually highly reliant on natural pasture, and the crude protein content of the feed is often less than 7.5%. The same has been reported by Barden and Fuquay (1992), where low energy intake has been reported to increase the duration of postpartum estrus. The postpartum estrus of Bali cattle raised in high altitudes is more than 80% compared to only 20% lowland. The environment has a significant influence on the breeding process in lowland, where an average temperature of 31.3 °C causes stress. Stress destroys the endocrine system (Bova et al., 2014). Disruption of the endocrine system inhibits the release of the Gn-RH (Gonadotropin-releasing hormone) and FSH (Follicle-stimulating hormone), so the follicle does not develop, and results the low levels of estrogen and anestrous hormone (Beam and Butler, 1997; Hafez, 2000).

			 

			CONCLUSIONS 

			 

			From the results it could be concluded that the high altitude had significant positive effect on reproductive performance (calf birth weight, onset of postpartum estrus and estrogen level) of Bali cows. Further research needs to be done on the body condition score (BCS) and underlying mechanisms on the reproductive performance of Bali cattle.

			 

			Authors Contribution

			 

			All authors contributted equally.

			 

			CONFLICT OF INTEREST

			 

			The authors declare that they have no conflict of interest.

			 

			References

			 

			
					•	Ahuja C, Montiel F (2005). Body condition and suck- ling as factors influencing the duration of post- partum anestrus in cattle: a review. J. Anim. Sci. 85: 1-26. https://doi.org/10.1016/j.anireprosci.2003.11.001

					•	Amin RU (2014). Nutrition: Its role in reproductive functioning of cattle-a review. Vet. Clin. Sci. 2: 01-09.

					•	Bearden HJ, Fuquay J (1992). Applied animal reproduction. Reston Publishing Company, Inc. A Prentice-Hall Company Reston, Virginia.

					•	Beatty DT, Barnes A, Taylor E, Pethick D, McCarthy M, Maloney SK (2006). Physiological responses of Bos taurus and Bos indicus cattle to prolonged, continuous heat and humidity. J. Anim. Sci. 84: 972–985. https://doi.org/10.2527/2006.844972x

					•	Beam SW, Butler, WR (1997). Energy balance and ovarian follicle development prior to the first ovulation postpartum in dairy cows receiving three levels of dietary fat. Biol. Reprod. 56(1): 133-142. https://doi.org/10.1095/biolreprod56.1.133

					•	Bova TL, Chiavaccini L, Cline GF, Hart CG, Matheny K, Muth AM, Voelz BE, Memili E (2014). Environmental stressors influencing hormones and systems physiology in cattle. Reprod. Biol. Endocrinol. 12: 58. https://doi.org/10.1186/1477-7827-12-58

					•	Bugiwati SRA (2007). Body dimension growth of Bali calf in South Sulawesi. J. Sci. Technol. 7: 103-108.

					•	Brzáková M, Alena S, Zdeňka V, Jindřich Č (2016). Genetic parameters for first calving interval in beef cattle. Acta fytotechn zootechn, (Special Issue). pp. 22-24. https://doi.org/10.15414/afz.2016.19.si.22-24

					•	Butler WR, Everett RW, Coppock CE (1981). The relationships between energy balance, milk production and ovulation in postpartum Holstein cows. J. Anim. Sci. 53: 742. https://doi.org/10.2527/jas1981.533742x

					•	Díaz RF, Carlos SG, Sandra E, Felipe M, Gloriana C, Juan JRZ (2018). Variations in the temperature-humidity index and dorsal fat thickness during the last trimester of gestation and early postpartum period affect fertility of Bos Indicus cows in the tropics. Published online. https://doi.org/10.1155/2018/2360430

					•	Fleck AT, Schalles RR, Kiracofe GH (1980). Effect of growth rate through 30 months on reproduction performance of beef heifers. J. Anim. Sci., 51: 86. https://doi.org/10.2527/jas1980.514816x

					•	Gauthier D, Terqui M, Mauleon P (1983). Influence of nutrition on pre-partum plasma levels of progesterone and total oestrogens and post- partum plasma levels of luteinizing hormone and follicle stimulating hormone in suckling cows. Anim. Prod. 37: 89-96. https://doi.org/10.1017/S0003356100001574

					•	Gitonga PN (2010). Pospartum reproductive perfor- mance of dairy cows in medium and large-scale farms in Kiambu and Nakuku Districts of Kenya. thesis. Univ. Nairobi Fac. Vet. Med. 

					•	Hafez ESE (2000). Reproduction in Farm Animals. 7th ed. Lippincott William and Wilkins. A Wolter Kluwer Company. https://doi.org/10.1002/9781119265306

					•	Handiwirawan E, Subandriyo (2004). Potensi dan Keragaman Sumberdaya Genetik Sapi Bali. Wartazoa. 14: 3. 

					•	Heryani LGSS, Laksmi DNDI, Lestari DLP, Laksana IGNBT, Sudimartini LM, Gunawan IWNF (2019). Relationship between the appearance of first estrus (puberty) with leptin and body conditions score (bcs) levels in Bali cattle. Adv. Anim. Vet. Sci. 7(10): 904-909. https://doi.org/10.17582/journal.aavs/2019/7.10.904.909

					•	Iskandar, Faisal (2011). Prestasi reproduksi sapi persilangan yang dipelihara didataran rendah dan dataran tinggi. Jurnal Fapet Jambi. 13: 1.

					•	Le Dividich J, Herpin P, Geraert PA, Fermorel M (1992). Cold Stress. In: Farm animals and the environment. Phillips C and Piggins D (Eds). C.A.B. International, UK.

					•	Montiel F, Ahuja C (2005). Body condition and suckling as factors influencing the duration of postpartum anestrus in cattle: A review. Anim. Reprod. Sci. 85: 1-26. https://doi.org/10.1016/j.anireprosci.2003.11.001

					•	Opsomer G, de Kruif A (1999). Postpartum anestrus in dairy cattle-a review. Tierarztliche Praxis. Ausgabe G, Grosstiere/Nutztiere, 27(1): 30-35.

					•	Pemayun TGO, Putra S, Puger W (2014). Penampilan Reproduksi Sapi Bali Pada Sistem Tiga Strata. Jurnal Kedokteran Hewan. 8(1): 61-63. https://doi.org/10.21157/j.ked.hewan.v8i1.1262

					•	Peter AT, Vos PLAM, Ambrose DJ (2009). Review Postpartum anestrus in dairy cattle. Therioge- nology 71: 1333-1342. https://doi.org/10.1016/j.theriogenology.2008.11.012

					•	Pribadi LW, Maylinda S, Nasich M, Suyadi S (2015).Reproductive efficiency of Bali cattle and it’s crosses with Simmental breed in the lowland and highland areas of West Nusa Tenggara Province, Indonesia. Livestock Res. Rural Develop. 27(2).

					•	Putra, S (2006). Pengaruh perbaikan mutu pakan dasar dan konsentrat terhadap performans sapi Bali bunting pertama. J. Veteriner. 7(3):130-138. 

					•	Romjali E, Rasyid A (2007). Keragaan Reproduksi Sapi Bali Pada Kondisi Peternakan Rakyat Di Kabupaten Tabanan Bali. Seminar Nasional Teknologi Peternakan dan Veteriner.

					•	Schuller LK, Burfeind O, Heuwieser W (2014). Impact of heat stress on conception rate of dairy cows in the moderate climate considering different temperature-humidity index thresholds, periods relative to breeding, and heat load indices. Theriogenology. 81(8):1050-1057. https://doi.org/10.1016/j.theriogenology.2014.01.029

					•	Soeharsono (1998). BionomikaTernak (Textbook in Indonesian: Animal bionomic). Padjadjaran University Press, Bandung, Indonesia 

					•	Suyadi S, Hakim L, Wahjuningsih S, Nugroho H (2014). Reproductive Performance of PeranakanOngole (PO)- and Limousin x PO Crossbred (Limpo) Cattle at Different Altitude Areas in East Java,Indonesia. J. Appl. Sci. Agric. 9(11) (Special Issue): 81-85. 

					•	Van Niekerk A (1982). The effect of body condition as influenced by winter nutrition, on the reproductive performance of the beef cow. South Afr. J. Anim. Sci. 12: 383-387.

					•	Villa-Mancera A, Méndez-Mendoza M, Huerta-Crispín R, Vázquez-Flores F, Córdova-Izquierdo A (2011). Impact of heat stress on conception rate of dairy cows in the moderate climate considering different temperature-humidity index thresholds, periods relative to breeding, and heat load indices. Trop. Anim. Health Prod., 43(3): 597-601. https://doi.org/10.1007/s11250-010-9737-5

					•	Vermorel M (1987). Effects of climatic conditions on energy metabolism and performance of calves. in: Energy metabolism in farm animals. Verstegen MWA and Hanken AM (Eds.). Martinus Nijhoff Pub., Dordrecht, Boston. pp.180-198. https://doi.org/10.1007/978-94-009-3363-7_12

			

		

	OEBPS/image/Image898532_fmt.png
90% 80%

Highland Lowland






OEBPS/image/836.png
OPEN a ACCESS Journal of Animal Health and Production

Research Article @ CrossMark

Calf Birth Weight, Onset of Estrus and Postpartum Estrogen Levels
of Bali Cows Raised in the Highlands and Lowlands of Gianyar

Regency, Bali

Tjok GpE Oka PEMAYUN™, MADE KoTa Bupiasal, I Gusti NGURAH BaGUs TRILAKSANA!, ANAK
AGUNG SaGuNG KENDRAN?, ANAK AGUNG GDE Oka DuHarMAYUDHA? I Wavan Nico Fajar

Gunawan®

!Laboratory of Veterinary Reproduction; *Laboratory of Veterinary Clinical Pathology; *Laboratory of Veterinary
Radiology; Faculty of Veterinary Medicine, Udayana University, JI. PB Sudirman, Denpasar, Bali $0233 Indonesia.

Abstract | This study aims to determine the calf birth weight, the onset of estrus, and estrogen levels of postpartum
Bali cows raised in the highlands (Payangan District) and in the lowlands (Sukawati District), Gianyar Regency, Bali.
A total of 20 Bali cows were used in this study that have given birth twice. The experimental design used was a com-
pletely randomized design (CRD) with two treatments, each consisting of 10 replications. The results showed that the
average calf birth weight in the highlands was 17.29 + 0.93 kg, while in the lowlands was 16.46 = 0.40 kg, statistically
showing a significant difference (p <0.05). The onset of postpartum estrus in less or equal to 3 months in the highlands
was statistically higher (80%; p <0.05) as compared to cows in the lowlands (20%). Estrogen levels at postpartum estrus
was 502.84 = 232.20 pg/ml and 272.95 = 184.43 pg/ml in the highlands and lowlands respectively, showed statistically
significant differences (p <0.05). Increased postpartum estrogen levels that occurred every month in the two groups
showed significant differences (p <0.05). From the results of the study, it can be concluded that the Bali cattle raised in
the highlands show better reproductive performance than those maintained in the lowlands.
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INTRODUCTION Amin, 2014). Malnutrition causes cows fail to express their
estrus sign (Gauthier et al., 1983) and reduces calf birth
Bnli Cattle is one of Indonesian cattle and is expected ~weight (Pemayun et al., 2014). Proper nutrition also affects
to contribute significantly in the supply of animal the appearance of first estrus in Bali cattle (Heryani et al.,
protein and have the tendency to adapt harsh environment  2019).
and are the most popular due to their high fertility rate
(Handiwirawan and Subandriyo, 2004; Bugiwati, 2007). Problems found in the development of Bali cattle are
related to the lack of optimal reproductive function.
Reproductive performance is one of the most important Postpartum anestrus causes long calving intervals that
factors that directly affects the development of beef cattle can usually be achieved with 365 days of beef (Brzikova
farms. Reduced fertility in cattle can hinder economic et al., 2016). Ronjari et al. (2007) reported that 33% cows
exploitation (Suyadi et al., 2014). Some factors that affect has long calving interval i.e., 14 months due to decreased
cattle reproductive performance are the biological, physical ~ovarian function, less development of follicles, decreased
environment, and type of nutrition (Fleck et al., 1980; level of estrogen hormone, and nonappearance of estrus
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