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Abstract: The reproductive performance of Bali cows in the hot (THI = 78.07) and cold (THI = 64.90)
environment, were evaluated by measuring postpartum estrous interval (PEI), estrous periode (EP), pregnancy
rate (PR), calving interval (Cl), and pre-weaning mortality (PM) of 397 cows farmed under different catagories
of management such as intensive, semi-intensive, traditional, and extensive. Data were taken directly by
intensive observation. The results of the study showed, reproductive performance of Bali cows in Lombok
Island, Indonesia, were affected by both management system and thermal environments of farms. Bali cow’s
farmed under intensive management in the cold environment showed best reproductive performance in which
36.3 d PEI, 19.9 h EP, 97.9% PR, 363.0 d Cl, and 2.0% PM, whereas those of farmed under extensive
management in hot environment showed lowest performance in which 45.4 d PEI, 16.5 h EP, 52.1% PR, 553.0 d
Cl, and 8.1% PM.
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I.  Introduction

The Bali breed is one of the four existing indigenous cattle breeds (Aceh, Pesisir, Madura and Bali) in
Indonesia, and, are the most predominant genotype within the eastern island, e.g. in West Nusa
Tenggara province. The majority of these cattle are maintained traditionally, therefore, the growth performance
is considered to be low. However, comparing to other breeds, Bali cattle have better adaptation abilities
especially in marginal environment [1], high meat quality and low fat percentage [2], high fertility and calf each
year over a long time [3], and have high heterosis effect in crossbred [1].

Reproductive performance of indigenous Bali cattle have been widely studied in West Nusa Tenggara
province of Indonesia [50], but these studies have been carried out mostly in lowland environment areas and no
report is available on the performance of the indigenous cattle in cold environment of hilly areas particularly in
Lombok Island.

It was reported that thermal environment condition influenced the reproductive performance of local
breed of cattles in Indonesia [6, 7, 50]. Thermal elements of the environment such as air temperature and
humidity were the most importance aspects of cattle production environment, because of their direct effects on
productivities [8]. In the tropical countries, the thermal environment is varied by altitude [9]. Indeed, low
altitude (lowland) existing as hot environment, while the high altitude (highland) as cold environment.

In the semiarid climate, Bos indicus cow’s showed superior reproductive performance than Bos taurus
cows [10]. It means that reproductive performances of cattle is affected by environment conditions, since the
other study reported that normally Bos indicus or Zebu type cattle or some tropical cattle breeds have inferior
reproductive performance compared to Bos taurus breeds that normally originated from temperate regions [11].

Reproduction performance evaluation in cattle production is an important step in the management
system to determine whether an herd in the farming system shows an efficiency in the biological cycle or give
an economic benefit or not. In cattle, the low reproductive performance (fertility) will act as a barrier to
economic exploitation [12, 7, 13]. Indeed, it is necessary to measure various parameters of fertility in order to
evaluate reproductive efficiency.

Reproductive traits are lowly heritable [14, 15, 16], indicating that a large proportion of the variation is
environmental. Therefore, it is important to evaluate factors influencing economically important traits in a
diversity of environments to understand the production environment. Performances of a breed of cattle are not
expected to be the same under all environments. Therefore, the breed should be evaluated under a variety of
environmental conditions.
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Il. Materials And Methods

This study was carried out in the small-holder farms of cattle production which spread at two different
thermal environment areas i.e. hot and cold environment of Lombok Island, West Nusa Tenggara province,
Indonesia. These two different areas showed average daily temperature, relative humidity, and temperature-
humidity index (THI) of 33.3 °C, 63.4%, and 78.07 for hot environment, and 21.5 °C, 87.6%, and 64.9 for cold
environment, respectively.

A total of 397 Bali cows farmed under intesive, semi-intensive, traditional, and extensive farming
management categories were used in this study, consisting of 210 cows in hot environment and 187 cows in cold
environment. All of the cows were taken purposively based on some criteria such as 4 to 8 years of age, within
the range of body condition score (BCS) 3 to 5, should be healthy, and last naturally mated within 2015. Both
hot and cold environment animals were fed local forages with similar botanical and nutritional composition.
Detail number of cows observed considering farming management catagories and thermal environment are
provided in Table 1.

Tabel 1. Number of observation by management and thermal environment catagories of farms

Farming management system Hot environment of farms Cold environment of farms Total
e Intensive 53 47 100
e Semi-intensive 66 50 116
e Traditional 55 51 106
e Extensive 36 40 76
Overall 210 187 397

Reproductive performance data as measured by post-partum estrous interval (PEI), estrous periode
(EP), pregnancy rate (PR), calving rate (CR), calving interval (Cl), and pre-weaning mortality (PM) were
observed directly. The term of response variables are as follows: postpartum estrous interval is the interval
(days) from parturition to estrous; cows showing long PEI have low reproductive efficiency [7].
Calving Interval is the period of time between two successive calvings; it is the sum of the gestation period and
days open period [12, 7]. Caving Rate is the percentage of cows served, which calve at term and have optimal
chances of producing a living calf; this value might be lower than the conception rate determined during early
pregnancy period because an average of 3 percent of abortions has to be occurred during pregnancy period [12].
Pre-weaning mortality is the percentage of animals dead between birth and weaning [17, 8].

Data were arranged in accordance to the location (thermal environment) and farm management
catagories. Analysis of variance and mean comparisons with least significance difference test were performed
using SPSS program.

I11. Results
The reproductive performance comprises Postpartum Estrous Interval (PEI), Estrous Periode (EP),
Calving Interval (Cl), and Preweaning Mortality (PM) of indigenous Bali cows in the different farming
management and thermal environment catagories were shown in Table 2.

Tabel 2. Reproductive performance of Bali cows maintained under different farming management
in the hot and cold environment of Lombok Island, Indonesia

Thermal Farming Postpartum Estrous Pregnancy Calving Pre weaning
Environment Management Estrous Interval Period Rate Interval Mortality
Catagories System (days) (hours) (%) (days) (%)
e Intensive 41.445.7° 20.6+1.8° 92.2+3.8° 370+21° 2.9+0.2°
Hot e Semi-intens 49.7+11.3° 18.8+1.8" 88.9+5.3" 412+32° 3.7+0.5"
(THI=78) o Traditional 46.3+14.8° 20.3+1.6° 90.7+9.7¢ 390+36° 3.5+0.3
o Extensive 45.416.6° 16.5+3.2° 52.1+5.1° 553+16° 8.1+1.2°
e Intensive 36.3+5.0° 19.9+1.8° 97.945.4° 363+20° 2.020.4°
Cold e Semi-intens 37.0+£10.3° 18.4+2.0° 91.5+5.0* 382+26" 2.7+0.4°
(THI=64) o Traditional 34.04.7° 21.6+3.4° 90.9+4.5°% 423+12° 2.7+0.3°
o Extensive 38.4+11.3" 14.621.7' 65.745.7° 508+28° 11.3+2.5°

Note: Means in the same column with different superscript is differ significantly (P<0.05)

3.1. Post-partum Estous Interval (PEI)

Overall mean for PEI of Bali cows in the present study was 41.1+8.5 days. Thermal environment of
farm area affected the interval significantly, but looked similar for Bali cows farmed under intensive, semi-
intensive, traditional, and extrentive management systems as shown in Fig.1. Bali cows farmed under cold
environment showed shorter PPEI than those farmed under hot environment (36.5+8.3 vs 45.7+8.8 days).
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Fig. 1. Post partum estrous interval (days) of Bali cows maintained under different
Farms management in the hot and cold environment

3.2. Estrous Periode (EP)
Indigenous cows in the present study showed EP in average of 18.8+2.2 hours. This period is affected

by management system of farm, but looked similar for the cows farmed in the hot (19.0+£2.1) and cold (18.6+2.2
hours) environment as shown in Fig.2.
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Fig. 2. Estrous periode (days) of Bali cows maintained under different management
System in hot and cold environment of Lombok island, Indonesia

Bali cows farmed under extensive management have shortest EP both in the hot (16.5£3.2) and cold
(14.6x1.7 hours) environment. However, those of farmed under intensive and extensive management was not
different in EP each other.

3.3. Pregnancy Rate (PR)

Overall mean for PR of Bali cows in the present study was obtained 83.7+5.6 %. Diagram in Fig.3
shown that the PR is affected by both management system and thermal environment of farm. Bali cows farmed
in the cold environment (86.5+5.2% PR) tend to have higher PR than those of farmed in the hot environment
(81.0+6.0% PR). Pregnancy rate was obtained significantly lowest for the cows farmed under extensive
management both in the hot (52.1+5.1%) and cold (65.7+5.7%) environment.
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Fig. 3. Pregnancy rate (%) of Bali cows maintained under different management
system in hot and cold environment of Lombok Island, Indonesia
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3.4. Calving Interval (CI)

The mean CI of Bali cows farmed under intensive, semi-intensive, traditional, and extensive system in
hot and cold environment, are provided in Table2. The overall mean was obtained 418+25 days. This interval is
affected by both management system and thermal environment of farm, as can be seen in Fig.4. Bali cows
farmed under intensive management showed shortest CI, whereas those of farmed under extensive management
showed longest Cl, both in the hot and cold environment.
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Fig. 4. Calving interval of Bali cows maintained under different farming management
in hot and cold environment of Lombok island, Indonesia

3.5. Pre-weaning Mortality (PM)

Table 2 and Fig.4 shows the effect of management and thermal environment of farm on the PM of Bali
cows in Lombok Island, Indonesia. The results indicated that PM was significantly affected by both
management and thermal environment of farms.
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Fig. 4. Pre weaning mortality of Bali calves maintained under different farming management
in hot and cold environment of Lombok island, Indonesia

The mean PM of 8.1+1.2 and 11.3+£2.5% for hot and cold environment cows respectively, which were
farmed under extensive management, was highest compared to those of 2.9+0.2 and 2.0+£0.4% ; 3.7+£0.5 and
2.7£0.4% ; 3.5+0.3 and 2.7£0.3% for the cows farmed under intensive, semi-intensive, and traditional
management respectively. In contrast to the PM found for the cows farmed under extensive management, the
mean PM of cows farmed under intensive, semi-intensive, and traditional management both in the hot and cold
environment were looked similar each others.

IV. Discussion
Production system of indigineus cattles in the world was mostly carried out in a cow-calf operation, in
which reproductive performance has long been recognized as the most important aspects of the system. Success
in this operation depends to a large extent on the establishment of a year-round calving interval in cows. In order
to achieve this interval, an optimum voluntary waiting period of 65 days is recommended followed by
conception within 85 to 90 [19, 20, 50].
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The mean post-partum estrous interval of 41.1+8.5 days found in this study was counted short interval
for indigenous cows in the world. This interval is extremely shorter compared to the interval reported for
various indigenous cows, shuch as indigenous cows of Azad Kashmir 145.42 days [21], Indigenous cows in
Bangladesh 108.46 days [22], Cholistani cows of Iran 130.90 days [23], local cows of Thailand 72 days [24],
and indigenous cows in Tanzania 86,4 days [25]), and the other Indonesian indigenous cows which was found
within range of 46-104 days [49]. Some other finding in PEI for Bali cows was reported in average of 40.3 days
50, 27, 28]. The shortest PEI in the present study is 34 days. This interval was found for Bali cows farmed under
intensive farming management in the cold environment, but it was not different with those of farm under semi-
intesive, traditional, and extensive management. Bali cows farmed in the hot environment was found to have 9.2
days longer PEI than those of farmed under hot environment. This longer PEI of the cows in hot environment
might be due to thermal stress experienced by the animal because of high daily temperature (31.3 °C) and THI
(78.1) of the environment. High environmental temperatures may suppress estrus resulting in period of
anoestrus which interfere with ovulation [29]. Heat stress lengthens estrous cycle and shortens estrus period
(30)(Fuquay 1981), also causes loss of ovarian activity and conception, then, interval from parturition to first
post partum estrous (PEI) may increase [31].

Furthermore, the average EP of 18.8+2.2 hours for Bali cows in the present study is within range of 18-
19 hours, the normal EP for tropical breed of cows [32]. This period was, however, slightly shorter than 20.3
hours EP reported for the breed in the similar farms condition [50, 27], but it was in agreement with 18.5 hours
EP reported for the breed in Breeding Centre of Bali Cattle, Bali, Indonesia [18]. Management system of farm
affect EP of Bali cows significantly, but looked similar for the cows farmed in the hot (19.0+2.1) and cold
(18.6+2.2 hours) environment as shown in Fig.2. Bali cows farmed under extensive management have shortest
EP both in the hot (16.5£3.2) and cold (14.6+1.7 hours) environment. This short EP of the extensive cows
might be due to low energy intake experienced by the animal because of low energy level of feed consumed.
However, those of farmed under intensive and semi-intensive management was not different in EP each other.

The overall mean of 76.5+5.6 % PR for Indigenous Bali cows in this study was within range of 57.10-
96.00% PR for the breed in Breeding Centre of Bali Cattle, Bali, Indonesia [18]. Pregnancy rate was obtained
significantly lowest for the cows farmed under extensive management both in the hot and cold environment.
This low PR of the extensive cows might be due to low energy intake experienced by the animal because of low
energy level of feed consumed. Moreover, the average PR of 81.0% recorded for the cows farmed in the hot
environment was significantly lower compared to the average of 86.5% for those of farmed in the cold
environment. The obtained average PR of 95.5% for intensive cows was higher than 88.4% reported for the
breed in Breeding Centre of Bali Cattle in Bali province, Indonesia [49]. While the obtained average PR of
90.8% for the traditional cows was within the range of 88.3 to 93.6% PR reported for the simililar management
Bali cows [34], but it was lower than 97.6% reported for the breed in the same province [44]. Pregnancy rate
varied from 75 to 95% between herds and from 65 to 100% between sires, with an overall pregnancy rate of
93% [35].

The recorded average Cl of 418.0 days for Bali cows in the present study were slightly longer than
360.9 days reported for the breed in Breeding Centre of Bali Cattle in Bali province [18]. This was, however,
related to the different proportion of intensive cows observed; this study observed 25% intensive cows, while
the Breeding Centre of Bali Cattle in Bali Province observed 100% intensive cows. Bisedes, recorded average
Cl of 386.5 days for the traditional cows was shorter than 450.6 days reported considering the breeds in the
similar farms management system [50]. The average Cl among the indigenous and crossbred cattle in the
tropical country was reported within range of 365-536 days [49]. There was an increase in Cl from intensive
(366 days) to extensive (530 days) farm management of cows observed, indeed the cows farmed under poorer
management showed greater increasing index. This may be due to the more comfortable environment of the
farms for the cows, where the animals have higher feed intake [37, 38] and of course higher energy intake [25],
and using less energy for maintenance [39]. However, another study in indigenous PO cows that took place in
East Java [7]. significant effects of management of farms on calving interval. Some other factors including the
animal itself, farm management, nutrition, and other climatological aspects might be involved and could
explain that different result.

The mean PM in the present study were in the range of 2.0 to 11.3%, with overall mean of 4.6+0.6%. It
was, however, slightly lower than 7.8+1.5% PM reported for Bali cows in Breeding Centre of Bali Cattle in Bali
province [18], but it was extremely lower than 27.5% PM reported for crossbred cattle’s in smallholder farms of
Thailand [45]. It has been suggested that pre-weaning mortality rates of at least 30% is normal for cattle in the
tropics [45].

Furthermore, pre-weaning mortality (PM) was higher in the hot environment than those in cold
environment for intensive, semi-intensive, and traditional cows. Incontrast for those of farmed under extensive
management. This suggested that the wide variation in thermal environment between those two different
altitudes have significant effects on the calves and their dams during pre-weaning period. Thermal environment
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can have a strong influence on pre-weaning performance of animals [49]. The recorded average daily
temperature of 31.6 °C for lowland environment exeeded the comfort zone temperature range of 10 to 27°C for
tropical cattle breeds [8], while the 24.5 °C for highland were within normal range; the recorded average daily
THI of 79.2 for lowland was indication of thermal stress environment for beef cattle breeds, while the 69.4 for
highland was considered to be a safety zone [44]. In relevance to this result, a previous study [45], it was in
contrast with other study[18], who reported that the year did not show significant effect on that trait.

The highest levels of calf mortality recorded in this study occurred in newborn calves under extensive
management in hot temperature of lowland environment. Noteworthy, the majority of calf mortality in
smallholder farms is presumed to be caused in the dry season when feed resources are low in quality and
quantity [69], leading to milk production of dams as low as 1.5 liter per day [49]. Moreover, poor suckling
ability do to thermal stress may result in inadequate colostrum intake, thus, the most frequent causes for calf
losses were poor immune-competence that may cause pre-weaning mortality [48]. Although pre-weaning
mortality has been pointed out as a problem inherent to Bos sondaicus such as Bali cattle [18, 27], the pre-
weaning mortality has also been reported as a problem in Bos taurus such as Angus, Hereford, Jersey, Holstein,
Limousine, and Brown Swiss [49], and Bosindicus such as Brahman [48] and Ongole [7].

V. Conclusion
Reproductive performance as measured by postpartum estrous interval, estrous periode, pregnancy rate,
calving interval, and pre-weaning mortality, were highest in Bali cows farmed under intensive management in
the cold environment of highland. Whereas the lowest reproductive performance was in the hot environment of
lowland and farmed under extensive management. Bali cows have a high chance to produce a calf a year, more
than the others indigenous cows of Indonesia.

References

[1]. Zulkharnaim, Jakaria, and R. R. Noor, Identification of genetic diversity of growth hormone receptor (GHR/Alu I) gene in Bali
cattle. Media Peternakan, (33), 2010, 81-87

[2]. S R A Bugiwati, Body dimension growth of Bali calf in South Sulawesi. J. Sci. and Tech. (7), 2007, 103-108 (Article in Indonesian
with an English abstract)

[3]. K Entwistle and D R Lindsay, Strategies to improve Bali cattle in Eastern Indonesia. ACIAR proc., (110), 2003, 1-2

[4]. R R Noor, A. Farajallah, and M. Karmita, The purity test of Bali cattle by haemoglobin analysis using the isoelectric focusing
method. J.Hayati, (8), 2011, 107-111

[5]- H. Nugroho, The productivity of Peranakan Ongole (PO) cattle and its crossbred with Limousine breed under smallholder farms at
different altitudes area, Doctoral diss., Post Graduate Program of Animal Science Faculty, Brawijaya University, Malang,
Indonesia, 2012.

[6]. S Suyadi, L. Hakim, S. Wahjuningsih, and H. Nugroho, Reproductive performance of Peranakan Ongole (PO) and Limousin x PO
crossbred (Limpo) cattle at different altitude areas in East Java, Indonesia. J.Appl.Sci.Agric., 9(11), 2013, 81-85

[7]. Soeharsono, Fisiologi dan bionomika ternak (Padjadjaran University press, Bandung, Indonesia 1998), (Text book in Indonesian)

[8]. B. Lakitan, Dasar-Dasar Klimatologi. Cet. ke-2 (Raja Grafindo Persada, Jakarta, 2002) (Text book in Indonesian)

[9]. C T Meirelles, H K Shrestha, T Nakao, T Higaki, T Suzuki and M Akita, Resumption of postpartum ovarian cyclicity in Holstein
cows. Theriogenology 61, 2004:637-649

[10]. C. Talib, K. Enstwistle, A. Siregar, S. Budiarti, and D. Lindsay, Survey of population and production dynamics of Bali cattle and
existing breeding programs in Indonesia. ACIAR Proc., (110), 2003, 3-8

[11]. M Vandeplassche, Reproductive efficiency in cattle. FAO Animal Production and Healt Paper, FAO, Rome 1982

[12]. S Suyadi and H Nugroho, Analysis of reproductive efficiency in PeranakanOngole (PO) and its crosses with Limousin (Limpo)
cattle in East Java, Indonesia. The 16" Asia Australia Animal Production (AAAP) Congress.Yogyakarta. Indonesia. November 11 —
14, 2014.

[13]. F Goyache and J P Guiterrez, Heretability of Reproductive Traits in Asturiana de los Valles Beef cattle Breed. Arch.Tierz. 44,
2001:489-496

[14]. K M Cammack, M G Thomas and R M Enns, Review: reproductive traits and their heretabilities in beef cattle. The Professional
Animal Scientist 25(2009):517-528

[15]. P JHansen, Review: Effect of Heat Stress on Mammalian Reproduction. Phill Trans Research and Soc Biology (2009)364:3341-
3350

[16]. JL Lush, Animal breeding plan. 10" printing. lowa State University Press, Ames, lowa, 1993

[17]. A Gunawan, R Sari, Y Parwoto and M J Udin, Non genetic factors effect on reproductive performance and pre-weaning mortality
from artificially and naturally bred in Bali cattle. Journal of IndonesianTropical Animal and Agriculture 36(2), 2011:83-90

[18]. D Noakes, Fertility and infertility. In: The healt of dairy cattle. Andrews, A.H. (ed.). Blackwell Scientist, Oxford, England. 2000
pp:108-148

[19]. ™M M Kamal, M M Rahman, H W Momont and M Shamsuddin, Underlying disorders postpartum anoestrus and effectiveness of
their treatements in crossbred cows Asian J. Animal Science 6(3), 2012:132-139

[20]. Z H Kuthu, K Javed, and N Ahmad, Reproductive performance of indigenous cows of Azad Kashmir, J.Anim.Pl.Sci., 17(3-4),
2007:47-51

[21]. C. R. Dahlen, and C. L. Stoltenow, Dealing with heat stress in beef cattle operation, NDSU Extension Service, Dakota State
University, Fargo, 2012

[22]. G L Hahn, Dinamic responses of cattle to thermal heat load. J.Anim.Sci. 77(suppl. 2/J), 1999, 10-20

[23]. J B Gauhan, T.L. Mader, S.M. Holt, G.L. Hahn, and B.A. Young, Review of current assessment of cattle and microclimate during
period of high heat load. Anim.Prod.Aus. (25), 2002, 69-72

[24]. T Beatty, A. Barnes, E. Taylor, and S.K. Maloney. Physiological responses of Bos taurus cattle to prolonged continous heat and
humidity. J. Anim.Sci. (84), 2006, 972-985

DOI: 10.9790/2380-0912028389 www.iosrjournals.org 88 | Page



Reproductive Performance Of Indigenous Bali Cows In The Different Farming Management And...

[25]. M Ashari, W. Busono, Nuryadi, and A. Nurgiatiningsih, Analysis of chromosome and karyotype in Bali cattle and Simmental-Bali
(Simbal) crossbred. Pak.J.Biol.Sci., 15(15), 2012, 736-741

[26]. M. Ashari, Analysis of production performance, reproductive efficiency, and chromosome of Bali cattle and its crossbred with
Simmental cattle, Doctoral diss., Doctoral diss., Post graduate program of animal science faculty, Brawijaya University, Malang,
Indonesia, 2012.

[27]. A S Dradjat, An evaluation on one-fourth century of artificial insemination program for cattles in Eastern Indonesia. J.
Anim.Sci.Tech. 5(2), 2002, 121-128 (Article in Indonesian with an English abstract)

[28]. N. L. Buchram, and M.G. Thomas. A comparison of birth weight and yearling weight along with cow efficiency. Proc. Corona
Range and Livestock Research Center, 2007, 122-128

[29]. G W Rahnefeld, G. M. Weiss, H. T. Fredeen, J. E. Lawson, dan J. A. Newman, Genetic Effects on Postweaning Growth of Three-
Way Cross Beef Cattle. Can.J.Anim.Sci. (68), 1988, 647-654

[30]. D D Lunstra and L.V. Cundiff, Growth and prepubertal development in Brahman-, Tuli-, Belgian Blue-, Hereford-, and Angus-sire
F1 bulls. J. Anim.Sci. (81), 2003, 1414-1426

[31]. M. Vermorel, Effects of climatic conditions on energy metabolism and performance of calves. in: M.W.A. Verstegen and
A.M.Hanken (Eds.), Energy metabolism in farm animals. (Dordrecht, Boston: Martinus Nijhoff Pub., 1987), 180-198

[32]. J. Le Dividich, P. Herpin, P.A. Geraert, and M. Fermorel, Cold stress. In: C Phillips and D. Piggins (Eds), Farm animals and the
environment, (UK: C.A.B. Intr., 1992), 3-26

[33]. ZC Lymo, R. Nkya, L. Schoonman, and F.J.C.M. van Eirdenburg . Postpartum reproductive performance of crossbred Dairy Cattle
on Smallholder Farms in Sub-humid Coastal Tanzania. J. Trop.Anim.Healt Prod. (36), 2004, 269-279

[34]. H L L Belli Supplementation to improve the performance of grazing Bali cows (Bibos banteng). Ph.D Thesis. University of
Gottingen, Gottingen, Germany. 2012

[35]. Holroyd R G, Entwistle K W and Sheperd R K, Effects on reproduction of oestrus cycle variations, rectal temperatures and
liveweight in mated Brahman cross heifers. Theriogenology 40, 1993:43-464

[36]. D GRiley, C C Chase, T A Olson, SW Coleman and A C Hammond, Genetic and nongenetic influences on vigor at birth and
preweaning mortality of purebred and high percentage Brahman calves. Journal of AnimalScience 82, 2004:1581-1588

[37. M S Davis, T L Mader,S M Holt and A M Parkhust, Strategies to Reduce Feedlot Cattle Heat
Stress. Journal of Animal Science 81, 2003:649-661

[38]. D T Beatty, ABarnes, E Taylor, and S K Maloney, Physiological responses of Bostaurus cattle to prolonged continous heat and
humidity. Journal of Animal Science 84, 2006:972-985

[39]. G Fordyce, T Panjaitan, M Muzani and D Poppi, Nutrition and management strategies to improve Bali cattle productivity.
ACIAR proceeding 103, 2002:23-28

[40]. J M Bormann, L R Totir, S D Kachman, L R Fernando and D E Wilson, Pregnancy rate and first-cervice conception rate in
Angus heifer. Journal of Animal Science 84, 2006:2022-2025

[41]. C R Dahlen and C L Stoltenow, Dealing with Heat Stress in Beef Cattle Operation. NDSU Extension Service. Dakota State
University, Fargo, 2012

[42]. A Landaeta, P J Chenoweth, O Verde, J M Verrer, M Baroza, N Soto and T Moreno, Neonatal weakness and its sequel in tropical
crossbred calves. Arch. Latinoam. Produccion Animal 5(suppl.1), 1997:500-502

[43]. R R Noor, A Farajallah and Karmita M, The purity test of Bali cattle by haemoglobin analysis using the isoelectric focusing
method. Journal Hayati 8, 2011:107-111

[44]. H K Shrestha, T Nakao, T Higaki, T Suzuki and M Akita, Resumption of postpartum ovarian cyclicity in Holstein
cows. Theriogenology 61, 2004:637-649

[45]. W Od’Ompanich, Postpartum reproductive performance of crossbred beef cattle on smallholder farms in hot temperature coastal
Tanzania. Journal of Animal Science and Technology 14(2), 2010:556-560

[46]. B Lakitan, Dasar-dasarklimatologi Cet. ke-2. (Textbook in Indonesian: Fundamental of climatology. 2" printing). Raja
GrafindoPersada, Jakarta. 2002

[47]. T Rukkwamsuk, Effect of Nutrition on Reproductive Performance of Postparturient Dairy Cows in the Tropics: A
Review. Thailand J. of Vet.Med. Suppl. 41, 2011:103-107

[48]. L W Pribadi, S Maylinda, M Nasich, and S Suyadi, Reproductive efficiency of Bali Cattle and it’s crosses with Simmental breed at
lowland and highland areas of West Nusa Tenggara province, Indonesia. LRRD Journal, 27(02):1-7

DOI: 10.9790/2380-0912028389 www.iosrjournals.org 89 | Page



