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1. Introduction  
 

Kacang goat is a local breed that the Indonesian 
government has designated as a living genetic resource of 
local goats in Indonesia. In Indonesia, smallholder farmers 
generally keep Kacang goats for meat production (Depison et 
al 2020). In Malaka District, East Nusa Tenggara Province, 
households in the rural areas raised and kept Kacang goats as 
a source of income to pay children's school fees, source of 
food and nutrition, and use the male goat for cultural and 
religious ceremonies. Even though Kacang goats play a vital 
role in people's lives in Malaka District, studies about the 
negative impacts of high air temperature on pregnant doe 
Kacang goats' physiological adaptability remain limited. 
Based on the climate data from BPS-Statistics of Nusa 
Tenggara Timur Province (2021), Malaka District has a longer 
drought period (8–9 months) compared to the wet season, 
the average precipitation in a year is 141.9 mm, the annual 
average ambient temperature is 27–28 °C. The agricultural 
system in Malaka District is dominated by the dryland 
farming system, with 539,885.7 ha of dryland area and 
20,994.8 ha of wetland area. Therefore, in the current study, 
it was hypothesized that extreme environmental conditions 
that occur throughout the year in Malaka District would 
decline the physiological adaptability of pregnant doe Kacang 
goats.  

The animals' productivity, reproduction, and growth 
can be affected by sunlight intensity, humidity, and air 
temperature (Rathwa et al 2017; Seixas et al 2017; Sejian 
2013). Extreme ambient temperature strongly affects 
reproduction, physiology, and metabolism, depending on 
age, breed, species, reproduction performance, air 
temperature change, and altitude (Abecia et al 2017; Macías-
Cruz et al 2016). 

The animal's ability to adapt and tolerate any change 
in the environmental temperature could be assessed using 
the physiological status of the animals. The physiological 
status can also be used as an indicator to monitor the health 
condition of animals (Goetsch et al 2011, Sejian et al 2021) 
and the quality of feed consumed by the animals 
(Kubkomawa et al 2015). Therefore, the farmers can use 
them to detect and overcome any physiological disorders or 
abnormalities of their livestock. 

No research has been conducted to investigate the 
negative impact of air temperature and humidity changes on 
the adaptability of pregnant doe Kacang goats in West 
Malaka Sub-district, Malaka District, East Nusa Tenggara 
Province, Indonesia. The rearing system applied in this trial is 
semi-intensive without offering any concentrate feeds. This 
system followed the goat production system that the farmers 
have practiced for many years. It is expected that the output 
from this trial will be used to formulate a management 
strategy for raising goats, specifically health and housing 
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management, that is suitable for household conditions. 
Knowledge about the physiological response of livestock to 
heat stress is important to select which animals are adaptable 
to a specific ecology, feed management, housing, and health 
(Decampos et al 2013). The present study aimed to evaluate 
the ability of the pregnant doe Kacang goats to adapt to daily 
humidity and air temperature changes in a dryland area of 
Indonesia. 
 

2. Materials and Methods 
 

2.1. Animals and experimental designs 
 

The experiment was conducted in West Malaka Sub-
district, Malaka District, East Nusa Tenggara Province, 
Indonesia, from February to March 2020. Thirty pregnant doe 
Kacang goats were used in this study. These pregnant animals 
were healthy and not physically disabled, 2-3 years of age, 
and the initial average live weight was 21.1±4.1 kg. During the 
experimental period, all the pregnant doe Kacang goats were 
allowed to graze freely in the paddock throughout the day 
and free entry into the pen for water whenever needed. They 
were housed in pens at night (a semi-intensive goat 
production system). The pen consisted of 6 plots and was 
covered (roof) with dry local grasses and coconut leaves. Each 
animal was randomly allocated into a 5x4m plot (5 animals 
per plot). Local grasses, legumes such as Leucaena 
leucocephala leaves, Gliricidia sepium leaves, Sesbania 
grandiflora leaves, and drinking water were provided in each 
plot offered ad libitum. 
 

2.2. Data collection 
 

Physiological status data were recorded during 2 to 3 
months of gestation. Data from each variable was collected 
once a week (3 times per day: at 06.00 am, 12.00 pm, and 
5.00 pm). RT was measured from the rectum using a digital 
thermometer,  HR was measured by locating a stethoscope 
on the left side of the thorax near the heart in a standing goat 
position, and RT was recorded by palpating the nose of the 
animals and then calculating the rate using a hand counter 
(Astuti et al 2019). Humidity and air temperature were 
measured simultaneously as physiological status data 
collection, using a digital thermohygrometer (HTC2 with 1 °C 
of temperature and 5% humidity of accuracy). 

 

2.3. Statistical analysis 
 

Before data analysis, the mean and standard deviation 
of ambient temperature, humidity, RT, HR, and RR were 

calculated using SPSS version 25.0. The significance test was 
determined using a t-test (SPSS version 25.0). THI was 
calculated following the formula according to Habeeb et al 
(2018):  

 

THI = (1.8 x AT + 32) - ((0.55 - 0.0055 x RH) x (1.8 x AT - 26)) 
 

where: THI = Temperature humidity index, AT = Air 
temperature (°C), RH = Relative Humidity (%). 

 

Adaptability coefficient (AC) was calculated following 
the Benezra test according to (Araujo  et al 2017):  

 

AC = RT / 39.1 ± RR / 19 ± HR / 75 
 

where: AC = adaptability coefficient of the Benezra test, RT = 
Rectal temperature (°C), RR = Respiratory rate (breaths/min), 
19 = respiratory on goats, and 39.1 = normal rectal 
temperature on goats; 75 = normal heart rate on goats; HR = 
heart rate.  

Heat Tolerance Coefficient (HTC) was calculated 
following the Rhoad or Ibéria test according to (Araujo  et al 
2017): 

 

HTC = 100 - [18 x (RT - 38.60)] 
 

where: HTC = heat tolerance coefficient, 100 = maximum 
efficiency in maintaining body temperature at 38.6 °C, 18 = 
constant value, 38.60 °C = normal average rectal temperature 
on goats in thermal comfort zone, RT = final rectal 
temperature. 
 

3. Results 
 

3.1. Environmental temperature, humidity, and THI  
 

The data describing the environmental temperature, 
humidity, and THI are presented in Table 1. The average 
ambient temperature was low in the morning at 23.67±1.21 
°C and high in the middle of the day at 28.23±1.82 °C. The 
average humidity was higher in the morning (88.50±3.83%) 
than the average humidity at midday (80.50±9.85%), and 
afternoon (81.17±9.99%), respectively. The average THI was 
higher at midday and afternoon (80.11±2.70 and 79.37±2.12, 
respectively) than in the morning (73.56±2.15).  

The analysis of the t-test showed that there were 
differences (P < 0.05) in the average ambient temperature in 
the middle of the day, afternoon, and morning. The average 
THI was also different (P < 0.05) at midday and afternoon 
than in the morning. However, there was no difference in 
average humidity recorded throughout the day (P > 0.05).

 

Table 1 Average environmental conditions at multiple times of the day. 

Climate factor 
Time 

Morning (06:00) Midday (12:00) Afternoon (17:00) 

Ambient temperature (°C) 23.67±1.21a 28.23±1.82b 27.78±1.98c 

Humidity (%) 88.50±3.83a 80.50±9.85a 81.17±9.99a 

THI 73.56±2.15a 80.11±2.70b 79.37±2.12b 

The numbers followed by different lowercase letters on the same line show a significant difference at the 5% test level (t-test). 
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3.2. Physiological status 
 

Data about the physiological status of experimental 
animals are presented in Figures 1-5. The average RT was 
higher at midday and afternoon (39.08±0.37 °C and 
39.06±0.48 °C, respectively) than in the morning. The average 
of RT, HR, RR, and AC, were lower in the morning compared 
with the average at midday and afternoon (37.88±0.67 °C, 
74.17±0.84 beats/minute, 15.43±0.51 breaths/min, and 
2.77±0.04, respectively). Moreover, the average HTC was 
lower at midday (91.28±6.62) and afternoon (91.77±8.72) 
than in the morning (112.88±12.05). The analysis of the t-test 
appeared that there was a significant difference (P < 0.05) in 
the physiological status (RT, RR, HTC, and AC) of the animals 
between morning and midday, but no significant differences 
were found between midday and afternoon (P > 0.05). In 
contrast, HR was a significant difference in the morning, 
midday, and afternoon (P < 0.05).  
 

4. Discussion  
 

4.1. Temperature and humidity 
 

The average air temperatures recorded in this study 
were 23.67±1.21 °C in the morning, 28.23±1.82 °C at midday, 
and 27.78±1.98 °C in the afternoon, respectively. The average 
humidity was 88.50±3.83% in the morning, 80.50±9.85% in 
the midday, and 81.17±9.99% in the afternoon. The average 
ambient temperature was still in the normal range of 
Indonesian environment temperature, which is from 24 to 34 
°C (Yani and Purwanto 2006). The average ambient 
temperature at midday and the humidity in the morning were 
a bit higher than the temperature tolerance of goats which is 
about 6–27 °C, and the comfortable humidity, which is 60–
80% (Sejian et al 2021), and still at the normal range of 
comfortable temperature for tropical goat, which is in 
between 20 and 30 °C (Borges and Rocha 2018). 
 

4.2. Temperature humidity index  
 

The combination values of humidity and air 
temperature can be used to assess heat stress and thermal 
comfort in livestock (Habeeb et al 2018; Bernabucci et al 
2010; Sejian et al 2021). THI values in the present study were 
73.56±2.15 in the morning, 80.11±2.70 in the midday, and 
79.37±2.12 in the afternoon. These values were higher than 
the THI values obtained from a study on Dwarf goats in 
Southern Nigeria, where the THI in the morning, midday, and 
afternoon, were 68.72, 83.97, and 69.98, respectively 
(Okoruwa 2014). The THI values from both studies differed 
due to differences in air temperature and humidity between 
the regions. Temperature and relative humidity in different 
climatic zones will produce different THI (Brügemann et al 
2012). In addition, the value of THI in this study ranged from 
73 to 80, indicating that all the pregnant doe Kacang goats 
are under medium heat stress. A THI value that is greater 
than 77 could cause medium heat stress and more than 85 as 
extreme heat stress conditions for livestock such as goats 
(Battini et al 2013; Aleena et al 2018). The values of RT, HR 

and RR are still in the normal range for goats. This means that 
the ambient temperature and humidity in Malaka District did 
not cause any adverse impact on the physiological conditions 
of pregnant doe Kacang goats. 
 

4.3. Rectal temperature 
 

The core temperature and heat stress response in 
livestock can be evaluated using rectal temperature (Alhidary 
et al 2012). The average RT of pregnant doe Kacang goat 
recorded in this study was 37.88±0.67 °C in the morning, 
39.08±0.37 °C in the midday, and 39.06±0.48 °C in the 
afternoon (Figure 1). The average of RT recorded in the 
morning (37.88±0.67 °C) was lower than the average of RT in 
the morning (38.8±0.09 °C) reported by (Hereng et al 2018). 
The average of RT in the afternoon was higher (39.06±0.48 
°C) than the average of RT in the afternoon (38.9±0.20 °C) 
reported by Hereng et al (2018). This could happen due to 
differences in ambient temperature. The doe Kacang goats 
observed in the present study were all pregnant, and their 
feeding activities were increased, leading to high RT. The 
increase in nutritional requirements during the gestation 
period causes goats to spend more time for a feed and the 
rest of the time spent resting (Vas and Andersen 2015; Averós 
et al 2014). The RT values measured in this trial were still in 
between the normal RT values of goats which is about 37-41 
°C (Okoruwa 2014).  

The average RT at midday and afternoon is greater (P 
< 0.05) than the average rectal temperatures recorded in the 
morning because all the experimental goats are grazing in the 
paddock from 9 am to 5 pm, which is a high chance of 
receiving the most heat and exposure to sunlight. According 
to Raharja et al (2011) and Wojtas et al (2014), goats' body 
temperature could increase when exposed to sunlight. 
Changes in the environmental temperature and solar 
radiation could potentially affect the physiological status of 
livestock. This is because livestock integrates the 
environmental conditions and then responds adaptively 
through physiological changes that include changes in body 
temperature (Atrian et al 2012). Increased livestock activity, 
environmental temperature and humidity, feed intake, and 
sun intensity will increase the rectal temperature (Adedeji 
2012; Kubkomawa et al 2015). Body heat comes from 
metabolic processes in the body and fermentation processes 
in the rumen (Adhianto et al 2017). 
 

4.4. Heart rate 
 

HR is a mechanism of the body to release or reduce 
heat received from outside of the body. In the present study, 
the average HR was 74.17±0.84 beats/minute in the morning, 
90.89±0.72 beats/minute at midday, and 90.69±0.65 
beats/minute in the afternoon, respectively (Figure 2). The 
average HR of the study animals was 85.25±0.74 
beats/minute, higher than the average HR of the male Kacang 
goats kept under an intensive system which is about 
81.00±8.48 beats/minute (Suwignyo et al 2018). The 
different HR values from both studies may be due to the 
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different sunlight intensity received by the animals. In this 
study, all the pregnant animals were in the paddock from 9 
am to 5 pm, spent more time grazing, and received high 
sunlight intensity. Therefore, their average HR is higher than 
those of animals that are continuously kept in pens. These 

higher HR values could be caused by the increase in blood 
circulation from the heart to the peripheries to balance the 
heat dissipation from the body due to radiation, conduction, 
and convection (Marai et al 2007). 
 

 

 

Figure 1 Average rectal temperature of pregnant doe Kacang Goats. 
The means followed by different lowercase letters show a significant difference at the 5% test level (t-test). 

 
 

 

Figure 2 Average heart rate of pregnant doe Kacang Goats. 
The means followed by different lowercase letters show a significant difference at the 5% test level (t-test). 

 
The increase in HR is caused by a decrease in vascular 

resistance of the arterial and peripheral vascular veins and an 
increase in the activity of the muscles that control the 
respiratory rate and an increase in the respiratory rate (Gupta 
and Mondal 2021). Different environmental conditions will 
produce a variety of HR values (Araujo et al 2017). The 
average HR of the pregnant goats in this trial was still 
between the normal HR values of goats, which is about 90-95 
beats/minute (Okoruwa 2014). The low HR happens in the 

morning, but it does not cause stress to the animals, because 
the Kacang goat is a local breed of Timor Island which is 
homoeothermic. The Kacang goat has a low growth rate but 
has excellent adaptability to hot and cold climates (Hifzan et 
al 2015). 

The t-test results indicated that the average HR in the 
morning, midday, and afternoon was a significant difference 
(P < 0.05). HR values at midday and afternoon are increased 
because, during this time, the air temperature and grazing 
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activities in the paddock are increased. Ruminant animals, 
including goats, are spent more time eating feeds throughout 
the day and used more time for rest at night (Nejad and Sung 
2017). 
 

4.5. Respiration Rate 
 

Respiration is the process of removing carbon dioxide, 
and the entry of oxygen into the body under thermoneutral 
conditions causes loss of body moisture and evaporation 
through the respiratory tract to maintain the body's heat 
balance (Rashamol et al 2018). 

The average RR of pregnant doe Kacang goats 
recorded in the present study was 23.54±0.55 
breaths/minute (Figure 3), higher than the average RR of doe 
Kacang goats (16.85±0.48 breaths/minute) reported by 
Hereng et al (2018), but still in the normal range of goats, 
which is about 15-30 breaths/minute (Sarangi 2018). This 
difference in the average value of RR could happen because 
of the difference in the humidity and air temperature 
recorded in the two studies.

  

 

Figure 3 Average respiratory rate of pregnant doe Kacang Goats. 
The means followed by different lowercase letters show a significant difference at the 5% test level (t-test). 

 

 
The average RR in the present study was greater at 

midday and afternoon (P < 0.05) than in the morning. This is 
probably happened due to high grazing activity in the 
paddock and the high intensity of light from the sun at 
midday and afternoon increases the activity of the skin to 
receive environmental heat, which can increase blood 
circulation and redistribution to the surface (Attia 2016; Indu 
and Pareek 2015). When the environmental temperature 
increase, the animals will lower the temperature in the body 
by releasing heat via skin and respiration (Hernawan 2019). 
RR is the first thermoregulation mechanism for goats to 
control the body's temperature when they are stressed due 
to high air temperature (Berihulay et al 2019). Moreover, 
increasing the average THI can increase the average RT and 
RR (Sailo et al 2017).  

 

4.6. Heat tolerance coefficient (HTC) and Adaptability 
coefficient (AC) 

 

The adaptability of livestock to the air temperature 
change is influenced by species' genetic, physiological, and 
ecological diversity (Silanikove and Koluman 2015). An 
assessment of climate change's effect on livestock comfort is 
required to monitor the impact of heat stress on animal 

productivity (Serradilla et al 2018). HTC and AC can be used 
to identify the adaptability levels of an individual animal in 
response to various environmental conditions, and the 
normal values for HTC and AC in goats are 100 and 2 (Araujo 
et al 2017). The average HTC was high in the morning 
(112.88±12.05, Figure 4) when the air and rectal temperature 
were low. HTC values at midday and afternoon were close to 
the normal HTC values in goats. The t-test results indicated 
that the HTC values recorded in the morning, midday, and 
afternoon, were significantly different (P < 0.05), however, 
the HTC values between midday and afternoon were not 
different (P > 0.05).  

The AC value in this study (Figure 5) was greater than 
the normal AC value in goats. An increase in the AC value of 
the pregnant doe Kacang goats at midday and afternoon 
occurred because the afternoon humidity and air 
temperature were high. The AC value obtained in this study 
was higher than the normal AC value of goats. This indicates 
that the pregnant animals observed in this study had better 
adaptability (Qisthon and Hartono 2019). Goats are very 
tolerant of water shortage and heat stress; they can also 
adapt to climatic change compared with cattle, buffalo, and 
sheep (Aziz 2010). 
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Figure 4 Average heat tolerance coefficient of pregnant doe Kacang Goats. 
The means followed by different lowercase letters show a significant difference at the 5% test level (t-test). 

 

 

 

Figure 5 Average adaptability coefficient of pregnant doe Kacang Goats.  
The means followed by different lowercase letters on the same line show a significant difference at the 5% test level (t-test). 

 
 

5. Conclusions 
 

The THI value in the present study indicated that the 
pregnant doe Kacang goats were in moderate heat stress but 
the ambient temperature and humidity had no effect on RT, 
HR, and RR values. This is supported by the values of HTC and 
AC, which show that the Kacang goats in this study had an 
excellent tolerance and adaptability to high air temperature 
and humidity. Therefore, it can be suggested that farmers in 
Malaka District can allow their pregnant doe Kacang goats in 
the paddock throughout the day for feeds and water, and 
housed at night. 

  

Conflict of Interest 
 

The authors declare that there are no conflicts of interest. 
 

Funding 
 

The researchers would like to express their gratitude to the 
Minister of Education and Culture of the Republic of 
Indonesia, the Governor of East Nusa Tenggara Province, and 
the Head of the Livestock Production Laboratory, 
Department of Animal Husbandry at Politeknik Pertanian 
Negeri Kupang, who have provided funds and support 
materials during the experimental period. 
 

80

85

90

95

100

105

110

115

120

H
e
a
t 

T
o
le

r
a
n

c
e
 C

o
e
ff

ic
ie

n
t 

Time

Morning

Middday

Afternoon112.88±12.05a

1

1.5

2

2.5

3

3.5

4

4.5

5

A
d

a
p

ta
b

il
it

y
 C

o
e
ff

ic
ie

n
t 

Time

Morning

Middday

Afternoon

91.77±8.72b 91.28±6.62b 

2.77±0.04a 

3.66±0.04b 3.66±0.03b 

https://doi.org/10.31893/jabb.21001
http://www.jabbnet.com/
https://www.malque.pub/


 
7 

 

  

 

Beyleto et al. (2022) 

www.jabbnet.com 

References 

Abecia JA, Máñez J, Macias A, Laviña A, Palacios C (2017) Climate zone 
influences the effect of temperature on the day of artificial insemination on 
fertility in two Iberian sheep breeds. Journal of Animal Behaviour and 
Biometeorology 5:124–131. 

Adedeji TA (2012) Effect of some qualitative traits and non-genetic factors 
on heat tolerance attributes of extensively reared West African Dwarf (WAD) 
goats. International Journal of Applied Agricultural and Apicultural Research 
8:68–81. 

Adhianto K, Muhtarudin, Sulastri, Hartono M (2017) Physiological response 
of Saburai goat on the of addition dietary protein level. Jurnal Kedokteran 
Hewan 11:104–105.  

Aleena J, Sejian V, Bagath M, Krishnan G, Beena V, Bhatta R (2018) Resilience 
of three indigenous goat breeds to heat stress based on phenotypic traits 
and PBMC HSP70 expression. International Journal of Biometeorology 
62:1995–2005. 

Alhidary IA, Shini S, Al-jassim RAM, Gaughan JB (2012) Physiological 
responses of Australian Merino wethers exposed to high heat load. Journal 
of Animal Science 90:212–220. 

Araujo TGP, Furtado DA, Nascimento JWB, Medeiros AN, Neto JPL (2017) 
Thermoregulatory responses and adaptability of Anglo-Nubian goats 
maintained in thermoneutral temperature and under heat stress. Journal of 
Animal Behaviour Biometeorol 5:106–111. 

Astuti DA, Anggraeni A, Khotijah L, Suharti S, Jayanegara A (2019) 
Performance, physiological status, and rumen fermentation profiles of pre- 
and post-weaning goat kids feed cricket meal as a protein source. Tropical 
Animal Science Journal 42:145–151. 

Atrian P, Habib, Shahryar A (2012) Heat stress in dairy cows (A Review). 
Research in Zoology 2:31–37.  

Attia NE (2016) Physiological, hematological and biochemical alterations in 
heat stressed goats. Benha Veterinary Medical Journal 31:56–62. 

Averós X, Lorea A, de Heredia IB, Ruiz R, Marchewka J, Arranz J, Esteve I 
(2014) The behaviour of gestating dairy ewes under different space 
allowances. Applied Animal Behaviour Science. 150:17–26. 

Aziz MA (2010) Present status of the world goat populations and their 
productivity. Lohmann Information 45:42–52. 

Battini M, Vieira A, Barbieri S, Ajuda I, Stilwell G, Mattiello S (2013) Invited 
review : Animal-based indicators for on-farm welfare assessment for dairy 
goats. Journal of Dairy Science 97:6625–6648. 

Berihulay H, Abied A, He X, Jiang L, Ma Y (2019). Adaptation mechanisms of 
small ruminants to environmental heat stress. Animals 9:1–9.  

Bernabucci U, Lacetera N, Baumgard LH, Rhoads RP, Ronchi B, Nardone A 
(2010) Metabolic and hormonal acclimation to heat stress in domesticated 
ruminants. Animal 4:1167–1183. 

Borges LS, Rocha FSB, (2018) Simple physiological indicators of young goats 
bred in extensive system. Journal of Animal Behaviour Biometeorol 6:48–51. 

BPS-Statistics of Nusa Tenggara Timur Province (2021). Nusa Tenggara Timur 
in Figures 2021. Indonesia. 

Brügemann K, Gernand E, Borstel UKV, Koniq S (2012) Defining and 
evaluating heat stress thresholds in different dairy cow production systems. 
Archiv Tierzucht 55:13–24. 

Decampos JS, Ikeobi CON, Olowofeso O, Smith OF, Adeleke MA, Wheto M, 
Ogunlakin DO, Mohammed AA, Sanni TM, Ogunfuye BA, Lawal RA, Adenaike 
AS, Amusan SA (2013) Effects of coat colour genes on body measurements, 
heat tolerance traits and haematological parameters in West African Dwarf 
sheep. Open Journal of Genetics 3:280–284. 

Depison D, Putra WPB, Gushairiyanto G, Alwy Y, Suryani H (2020) 
Morphometric characterization of Kacang goats raised in lowland and 
highland areas of Jambi Province, Indonesia. Journal of Advanced Veterinary 
and Animal Research 7:734–743. 

Goetsch AL, Zeng SS, Gipson TA (2011) Factors affecting goat milk production 
and quality. Small Ruminant Res 101:55–63.  

Gupta M, Mondal T (2021) Heat stress and thermoregulatory responses of 
goats: a review. Biological Rhythm Research 52:407–433. 

Habeeb AAM, Gad AE, El-Tarabany AA, Atta MAA (2018) Temperature-
humidity indices as indicators to heat stress of climatic conditions with 
relation to production and reproduction of farm animals. Journal of Animal 
Husbandry and Dairy Science 2:1-12.  

Hereng YAD, Selan YN, Amalo FA (2018) Parameter fisiologi kambing Kacang 
(Capra aegagrus hircus) di Desa Nunkurus Kecamatan Kupang Timur 
Kabupaten Kupang. Jurnal Veteriner Nusantara 2:161–169. 

Hernawan H (2019) Sheep shearing impact on Garutian sheep physiological 
responses. Acta Universitatis Agriculturae et Silviculturae Mendelianae 
Brunensis 67:1441–1445. 

Hifzan RM, Idris I, Yaakub H, (2015) Growth pattern for body weight, height 
at withers and body length of Kalahari Red goats. Pakistan Journal of 
Biological Sciences 18:200–203. 

Indu S, Pareek A (2015) A review: Growth and physiological adaptability of 
sheep to heat stress under semi–arid environment. International Journal of 
Emerging Trends in Science and Technology 02:3188-3198. 

Kubkomawa IH, Emenalom OO, Okoli IC (2015) Body condition score, rectal 
temperature body condition score, rectal temperature, respiratory, pulse 
and heart rates of tropical heart rates of tropical indigenous Zebu cattle : A 
review. International Journal of Agriculture Innovations and Research 4:448–
454.  

Macías-Cruz U, López-Baca MA, Vicente R, Mejía A, Álvarez FD, Correa-
Calderón A, Meza-Herrera CA, Mellado M, Guerra-Liera JE, Avendaño-Reyes 
L (2016) Effects of seasonal ambient heat stress (spring vs. summer) on 
physiological and metabolic variables in hair sheep located in an arid region. 
International Journal of Biometeorology 60:1279–1286. 

Marai IFM, El-Darawani AA, Fadiel A, Abdel-Havez MAM (2007) Physiological 
traits as affected by heat stress in sheep-A review. Small Ruminant Research 
71:1–12. 

Nejad JG, Sung K (2017) Behavioral and physiological changes during heat 
stress in Corriedale ewes exposed to water deprivation. Journal of Animal 
Science and Technology 59:1–6. 

Okoruwa MI (2014) Effect of heat stress on thermoregulatory, live 
bodyweight and physiological responses of Dwarf goats in Southern Nigeria. 
European Scientific Journal 10:255-264.  

Qisthon A, Hartono M (2019) Physiological responses and heat tolerance 
ability of Boerawa and Ettawa Crossbreed goat in the microclimate 
modification with misting. Jurnal Ilmiah Peternakan 7:206–211. 

Raharja DP, Toleng AL, Lestari VS (2011) Thermoregulation and water 
balance in fat-tailed sheep and Kacang goat under sunlight exposure and 
water restriction in a hot and dry area. Animal 5:1587–1593. 

Rashamol VP, Sejian V, Bagath M, Krishnan G, Archana PR, Bhatta R (2018) 
Physiological adaptability of livestock to heat stress: an updated review. 
Journal of Animal Behaviour and Biometeorol 6:62–71.  

Rathwa SD, Vasava AA, Pathan MM, Madhira SP, Patel YG, Pande AM (2017) 
Effect of season on physiological, biochemical, hormonal, and oxidative 
stress parameters of indigenous sheep. Veterinary World 10:650-654. 

Sailo L, Gupta DI, Das R, Chaudhary M (2017) Physiological response to 
thermal stress in Sahiwal and Karan Fries cows. International Journal of 
Livestock Research 7: 275–283. 

Sarangi S (2018) Adaptability of goats to heat stress: A review. The Pharma 
Innovation Journal 7:1114-1126. 

Seixas L, de Melo CB, Tanure CB, Peripolli V,  McManus C (2017) Heat 
tolerance in Brazilian hair sheep Luiza. Asian-Australian. Journal Animal 
Sciences 30:593–601. 

Sejian V, Silpa MV, Nair MRR, Reshma Nair, Devaraj C, Krishnan G, Bagath M, 
Chauhan SS, Suganthi RU, Fonseca VFC, König S, Gaughan JB, Dunshea FR, 
Bhatta R (2021) Heat stress and goat welfare: adaptation and production 
considerations. Animals 11:1-24. 

Sejian V (2013) Klimat change: impact on production and reproduction, 
adaptation mechanism and mitigation strategies in small ruminants: a 
review. The Indian Journal of Small Ruminants 19:1–21.  

Serradilla JM, Carabano MJ, Ramon M, Molina A, Diaz C, Buxadera AM (2018) 
Characterisation of goats' response to heat stress: tools to improve heat 
tolerance. Book Citation Index, 329–347. 

https://doi.org/10.31893/jabb.21001
http://www.jabbnet.com/
https://www.malque.pub/


 
8 

 

  

 

Beyleto et al. (2022) 

www.jabbnet.com 

Silanikove N,  Koluman N (2015) Impact of climate change on the dairy 
industry in temperate zones: predications on the overall negative impact and 
on the positive role of dairy goats in adaptation to earth warming. Small 
Ruminant Res 123:27–34.  

Suwignyo B, Panjono, Aryanto, Sarmin, Widiyono I (2018) Body weight, 
physiological status and volatile fatty acid on Kacang and Ettawa Crossbreed 
goat by reduction and refeeding of feed quantity. Jurnal Sains Veteriner 
36:191–199.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Vas J, Andersen IL (2015) Density-cependent spacing behaviour and activity 
budget in pregnant, domestic goats (Capra hircus). Plos One 10:1-17. 

Wojtas K, Cwynar P, Kolacz R (2014) Effect of thermal stress on physiological 
and blood parameters in Merino sheep. Bulletin of the Veterinary Institute 
in Pulawy 58:283–288. 

Yani A and Purwanto BP (2006) Pengaruh iklim mikro terhadap respons 
fisiologis sapi Peranakan Fries Holland dan modifikasi lingkungan untuk 
meningkatkan produktivitasnya (Ulasan). Media Peternakan 29:35–46. 

 

 
 

https://doi.org/10.31893/jabb.21001
http://www.jabbnet.com/
https://www.malque.pub/

	1. Introduction

