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			Abstract | The objective of this study was to determine the ovarian responses of dairy heifers after treated with estrous synchronization using Heasynch and Select Synch protocols. The study was conducted in Maiwa Breeding Centre (MBC) Farm of Hasanuddin University. A total of 18 dairy Holstein Friesian heifers were used in the present study. The heifers were then divided into two groups based on different treatments of estrous synchronization. All heifers were examined for ovarian activities prior to synchronize the estrus then subjected to either Heasynch or Select Synch protocols. The results of this study showed that inactive ovaries of dairy heifers were relatively higher in comparison to both follicular and luteal phases (58% vs. 26% and 16%). After treating the heifers with either Heatsynch or Select-synch protocols for synchronizing the estrus, all animals become estrus as predicted in advance. The mean interval from PGF2α injection to onset of estrus was 42 and 43 h (P>0.05) in Heatsynch and Select-synch protocols, respectively. However, the mean duration of estrus in dairy heifers synchronized using Heatsynch protocol was 25.1 h, significantly higher (P=0.029) than the mean duration of estrus (19.5 h) in Select Synch protocol. It can be concluded that dairy Holstein Friesian heifers synchronized with both the Heatsynch and Select Synch protocols had a good response in synchronizing the estrus regardless of the condition of the ovaries.
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			INTRODUCTION

			In general, many dairy farming businesses in Indonesia have been implemented, although they are still partial and mostly on the island of Java. However, domestic milk production is still below 30% for all the needs, so imports of domestic milk raw materials are needed. One of the reasons for the low milk production is that the dairy cattle population is still low. On the other hand, the existing of dairy cattle population generally still has low reproductive efficiency, resulting in delayed calving which ultimately also delays lactation and milk production. Our previous studies concluded that high incidence of reproductive disorders reduced reproductive performance of the dairy cattle (Yusuf et al., 2012; Wulandari et al., 2023). Furthermore, the other problem in the region is delay heifers becoming pregnant in an optimum time. 

			The reproductive efficiency problems mentioned above include the slow rate at which heifers become pregnant which causes delays in milk production. Heifers generally show their first heat at puberty at the age of 9 to 13 months and should become pregnant at the age of 15 months and calving for the first time at the age of 24 months (Caraviello et al., 2006). However, this is difficult to achieve if there are reproductive disorders in cattle. The problem of reproductive disorders in dairy cattle which causes low reproductive efficiency can be caused by poor management, in terms of feeding, rearing environment, housing sanitation, disease prevention, and late weaning of calves (Sutiyono et al., 2017). Especially for heifers, the result can prolong the interval between puberty and pregnancy.

			Several objective conditions that have been reported in previous studies mean that it is difficult for heifers to reach the optimal level for the first pregnancy in relation to the time. Therefore, this study is one solution in the dairy farming business. Failure in pregnancy in dairy cattle can occur due to failure to show heat, ovulation, inappropriate ovarian cycle patterns, and death of the embryo/fetus (Royal et al., 2000). Even though fertility in heifers is higher than in dairy cows (Pryce et al., 2004), efforts to maximize the reproductive level of dairy cows can still be increased by using heat induction or ovulation induction technology. Improving reproductive management through the introduction of external reproductive hormones could be a solution in accelerating pregnancy in dairy cattle. The reproductive hormones used in estrus synchronization in this study were prostaglandin hormones (PGF2α), GnRH, and estrogen (Yusuf et al., 2010). Therefore, the aim of this study was to determine the ovarian response of dairy heifers which makes it possible to accelerate pregnancy in these animals. The administration of these hormones was intended to speed up the estrus of heifers which can ultimately be mated. Thus, the specific aim of this study was to accelerate and increase the calving rate in dairy heifers.

			MATERIALS AND METHODS

			Animals and herd management

			The study was conducted in Maiwa Breeding Centre (MBC) in Enrekang Regency of South Sulawesi Province, Indonesia. A total of 18 dairy Holstein Friesian heifers aged >24 months and body weight ranging from 280 to 320 kg was using in the present study. Heifers in the herd were housed in an individual tie-stall barns throughout the year with an exercise area for resting. Feedstuffs consisted of grass and chopped-elephant grass, concentrate and multi-mineral supplements. However, administration of concentrate as well as multi-mineral supplements in the herd were supplied during two months before initiation of estrous synchronization due to low BCS condition of the heifers that suffered from hot season. 

			Clinical examination of dairy heifers

			All dairy heifers were subjected to clinical examinations following the procedures performed by Gautam et al. (2009) and Yusuf et al. (2011). Before clinical examination, all dairy heifers were scored for their body condition individually following the procedure of Edmonson et al. (1989). Clinical examinations in dairy heifers were conducted both vaginoscopy and palpation per rectum. Vaginoscopy examination was intended to observe the condition of reproductive tracts sucs vaginal wall and opening of the cervix. This examination was performed using a silinder glass vaginoscope and lighting to explore the condition of heifers’ reproductive tract until the cervix. First, the condition of the heifers was checked and the presence of fresh mucus on the vulva or tail. The vulva was washed using water then wiped using a clean tissue then sprayed with 2% PVP-Iodine and wiped again using 70% alcohol cotton. Trans-rectal palpation and/or ultrasound examination of the reproductive organs were performed to assess the condition and structure of the ovaries. Ovaries with a corpus luteum (CL) structure greater than 10 mm in diameter with or without follicles were considered as luteal phase. However, if there was no CL structure but with follicles greater than 10 mm, it was considered as the follicular phase. Ovaries with no structures or follicles less than 10 mm in diameter or CL were considered as inactive ovaries. The heifers that did not show any disturbances for these vaginoscopy and palpation per rectum examinations were then subjected to the treatment for estrus synchronization.

			Synchronization of estrus and artificial insemination (AI)

			The dairy heifers that were passed both vaginoscopy and palpation per rectum examinations were then randomly treated either heatsynch or select synch protocols (Yoshida et al., 2009) to synchronize the estrus. Due to very low BCS, out of 18 heifers examined, 3 heifers were excluded from the treatment. Of 15 heifers, 7 and 8 heifers were subjected to Heatsynch and Select Synch protocols, respectively. The protocols using in the study are shown in Figure 1. At the beginning of treatment, all heifers were injected GnRH; 0.5 mg gonadorelin (FERTAGYL®) followed by PGF2α; 500 µg of cloprostenol (Juramate) injection on day-7 after GnRH injection. On day-8, those heifers were then injected Ethinyl estradiol 100.000 IU (Ovalumon) (Heatsynch protocol). Detection of estrous was conducted starting on day-9 and AI was performed to the heifers detected in estrous. For Select Synch protocol, the treatment were similar to the Heatsynch protocol without estradiol injection (Figure 1). However, detection of estrous was started on day-8 and AI was conducted to the heifers detected in estrous.
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			Figure 1: Protocols for estrus synchronization in dairy Holstein Friesian heifers (a) Heatsynch and (b) Select Synch.

			Duration of estrus

			Duration of estrus was defined as the interval from the onset of estrus until the end of estrus. Estrus of each heifer was observing every 4 h. When the heifers were showing estrus at the time of observation, onset of estrus were considered 2 h before. Likewise, when estrus were not showing estrus at the time of observation, the end of estrus were considered 2h before observation (Yoshida et al., 2009).

			Parameters of the study

			Parameters measured in the study were:

			
					Ovarian activity of dairy heifers prior to estrus synchronization; 

					Interval from PGF2α injection to onset of estrus at different estrus synchronization protocols; and 

					Duration of estrus in dairy heifers at different estrus synchronization protocols. 

			

			Data analyses

			All data obtained in the present study were tabulated in Excel program for Windows. Percentages of ovarian activities in dairy heifers such as follicular and luteal phases as well as inactive ovary were calculated using Excel program. Interval from PGF2α injection to onset of estrus and duration of estrus in dairy heifers between Heatsynch and Select Synch protocols were compared using t-test: Two-Sample Assuming Equal Variances. Significance level of P≤0.05 was considered different between the two groups of treatments. 

			RESULTS AND DISCUSSION

			Ovarian activity of dairy heifers prior to estrus synchronization

			In the present study, estrus synchronization that were carried out in dairy heifers intended to have estrus response simultaneous or almost simultaneous in all animals. Before estrus synchronization, examinations of reproductive physiological status were conducted to determine ovarian activities at the beginning of treatments. Ovarian activities of dairy heifers before estrus synchronization are shown in Figure 2. Ovarian activities are the important aspect to determine prior to estrous synhcronization due to that these activities may have direct effect on estrus rate.

			[image: ]

			Figure 2: Ovarian activities of dairy heifers before estrus synchronization.

			Figure 2 shows that inactive ovaries of dairy heifers were relatively higher in comparison to both follicular and luteal phases (58% vs. 26% and 16%). Although inactive ovary heifers were higher in comparison to both follicular and luteal phases in this study, however, estrous rate was satisfied. In the present study, we were unable to display individually the fate of different ovarian activities of the heifers in the beginning of estrous synchronization on development of follicle(s) on day-7 and day-8 or day-9 of treatments. However, estrous rate of the heifers after synchronization of estrus at different protocols is shown below. The importance of ovarian activities examination prior to estrus synchronization is to predict the effectiveness of treatments given. It was expected that heifers with inactive ovaries would be greater than those cycling heifers. This might be due to that the body condition score (BCS) of those inactive ovaries heifers were mainly less than 2.75. Lower BCS would be able to affect follicle development and ovulation rate (Centurion-Castro et al., 2013). Likewise, study of Vedovatto et al. (2022) stated that the cattle with greater BCS had greater ovarian structure development. This suggests that BCS of the cattle at the beginning of estrous synchronization treatment must be paid attention in order to increase the effectiveness of regime. Anestrus in cattle is a condition where no reproductive activity occurs in the ovaries. In dairy farming, anestrus status can be detrimental to farmers if it occurs in heifers or in cows that have given calved. For this reason, estrous induction is one method that can be used to reduce the occurrence of anestrus conditions in cattle.

			Responses of different estrus synchronization protocols on estrus rate in dairy heifers

			Accumulatively, after treating the heifers either Heatsynch or Select-synch protocols for synchronizing the estrus, all animals become estrus as predicted in advance. The mean interval from PGF2α injection to onset of estrus in dairy heifers at different estrus synchronization protocols was 42 and 43 h in Heatsynch and Select-synch protocols, respectively. There was no significant difference (P>0.05) in the intervals between the two groups (Figure 3). This suggests that either Heatsynch or Select-synch protocols would be able to synhconize the estrus of dairy FH heifers in the region especially in tropical conditions. This finding is in line with the studies of Ahola et al. (2009). They reported that effectively of these protocols the estrus rate achieved 100% in beef cows and dairy cows. Likewise, Yusuf et al. (2010) reported that estrus rate of dairy FH heifers synchronized using Heatsynch was about 94%. 
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			Figure 3: Interval from PGF2α injection to onset of estrus in dairy heifers at different estrus synchronization protocols (Heatsynch n=7 and Select Synch n=8).

			The duration of estrus in dairy heifers at different estrus synchronization protocols is shown in Figure 4. The mean duration of estrus in dairy heifers synchronized using Heatsynch protocol was 25.1 h, significantly higher (P=0.029) than the mean duration of estrus (19.5 h) in select synch protocol.

			The duration of estrus is influenced by age, body condition, and also the type of hormone used to synchronize or induce the estrus (Hastono, 2000). Moreover, duration of estrus to the cows that are stimulated with the hormone PGF2α intramuscularly varies between 12 and 36 hours. Colazo et al. (2004), stated that the occurrence of estrus after injection of PGF2α in the select Synch protocol was 36 to 72 hours. According to the study of Lopez et al. (2004) that administration of estradiol as a substitute for GnRH can induce estrus, LH surge, ovulation and normal corpus luteum growth in heifers.
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			Figure 4: Duration of estrus in dairy heifers at different estrus synchronization protocols (Heatsynch n=7 and Select Synch n=8).

			The implementation of estrus synchronization which utilizes reproductive hormone injection is expected to be able to suppress anestrus status in heifers. This study also confirms that there is an ovarian response in heifers that were previously in anestrus into the follicular phase after estrous synchronization. GnRH injection which is carried out as a method of synchronizing estrus will stimulate the anterior pituitary to secrete FSH and LH. Follicular growth and development are stimulated by the combined action of FSH and LH on follicular cells (Hafizuddin et al., 2012).

			On the other hand, successful implementation of estrus synchronization in anestrus cattle with low BCS is intended to activate the estrus cycle, but not for mating. Dairy heifers that will be bred still require ideal BCS so that maximum milk production can be achieved. Generally, in many farms, BCS score for dairy heifers and cows ranges from 2.75–3.50. The BCS value at the beginning of lactation to the third lactation is in the score range of 3.00-3.25, then the ideal BCS value at peak milk production and mid-lactation is 2.75, respectively. After calving, cows experience problems regarding the availability of nutrients to produce milk, because after postpartum feed consumption in dairy cows is limited, so fat reserves under the skin tissue are used to meet milk availability (Taylor and Field, 2004).

			CONCLUSIONS and Recommendations

			It can be concluded that dairy Holstein Friesian heifers synchronized with both the Heasynch and Select Synch protocols had a good response in synchronizing the estrus regardless of the condition of the ovaries.
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Abstract | The objective of this study was to determine the ovarian responses of dairy heifers after treated with estrous
synchronization using Heasynch and Select Synch protocols. The study was conducted in Maiwa Breeding Centre
(MBC) Farm of Hasanuddin University. A total of 18 dairy Holstein Friesian heifers were used in the present study.
The heifers were then divided into two groups based on different treatments of estrous synchronization. All heifers
were examined for ovarian activities prior to synchronize the estrus then subjected to either Heasynch or Select Synch
protocols. The results of this study showed that inactive ovaries of dairy heifers were relatively higher in comparison to
both follicular and luteal phases (58% vs. 26% and 16%). After treating the heifers with either Heatsynch or Select-
synch protocols for synchronizing the estrus, all animals become estrus as predicted in advance. The mean interval from
PGF,_ injection to onset of estrus was 42 and 43 h (P>0.05) in Heatsynch and Select-synch protocols, respectively.
However, the mean duration of estrus in dairy heifers synchronized using Heatsynch protocol was 25.1 h, significantly
higher (P=0.029) than the mean duration of estrus (19.5 h) in Select Synch protocol. It can be concluded that dairy
Holstein Friesian heifers synchronized with both the Heatsynch and Select Synch protocols had a good response in
synchronizing the estrus regardless of the condition of the ovaries.
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