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Abstract 
Despite having well-developed mechanisms of thermoregulation, animals do not maintain strict 

homeothermy under extreme climatic conditions. As a result, animals develop various adaptive 

mechanisms that enable them to survive under those conditions of extreme heat or extreme cold. The 

study was conducted on twelve healthy Black Bengal Goats to determine the effect of seasonal variations 

on biochemical profiles during autumn and winter. Blood samples collected from the jugular vein at 

fortnightly interval used for biochemical analysis. Among the biochemical constituents the mean 

concentration of glucose (mg/dl) was found to be significantly (p<0.05) higher during winter than the 

autumn season and observed to be inversely proportional to the THI. The estimated serum total protein 

non-significantly differed and was directly proportional to the THI. The serum mineral profile studied in 

Black Bengal Goat showed significant (p<0.05) variation in between the seasons. The serum calcium 

(mg/dl), inorganic phosphorous (mg/dl) and magnesium level were significantly (p<0.05) lowered during 

winter than autumn and were found to be directly proportional to the THI. The study revealed that some 

of the parameters studied were visibly drifted from normal values as a result of climate stress during the 

winter season. 

 

Keywords: temperature humidity index, dry bulb temperature, wet bulb temperature, total serum protein 

 

1. Introduction 

In the present era, climate change is the most concerned and critical challenge that both human 

and animals were facing. Food, nutrition and environmental security in the new millennium 

are challenging job for the agricultural scientists. Alteration in temperature, rain, wind, 

radiation etc have a definite impact on the productivity of animals and hence implying the 

concerned food security also. Goats (Capra hircus) are the earliest animals to be domesticated 

for meat and milk purpose and are generally labeled as a “poor manʼs cow ʺand as a ‘wet 

nurse’ of infants in Europe (Mac Hugh and Bradley, 2001) [21]. Common breeds of goats found 

in India are Jamunapari, Marwari, Kutchi, Surti, Gohilwadi, Barbari, Gaddi, Chegu, Sirohi, 

Osmanabadi, Black Bengal, Beetal, Zalawadi, Mehsani. Among these, Black Bengal goats are 

found throughout West Bengal, Jharkhand, Bihar and Orissa regions of north eastern India. It 

has the specific feature of strong adaptability to various adverse socio-economic situation of 

the rural India and arid tropics because of its ability to conserve water, travel well, graze 

selectively and take willingly a wide variety of vegetation (Meferlane and Howard, 1972; 

Maloity and Taylor 1971; Merrill et al., 1965) [23, 22, 24]. Goats adapt poorly to cold climates but 

make them relatively more adapted to areas of high temperatures (Shelton and spiller, 1977) 

[33]. Adaptation of animals for ecological stresscan affect serum biochemistry of livestock 

animals (Swanson et al., 2004; Nazifi et al., 2003) [36, 27]. Serum biochemical analysis 

constitute important panels in the diagnosis, prognosis and treatment of livestock diseases 

(Yokus et al., 2006) [39]. The seasonal rythms reflect the endogenous adaptive mechanism to 

react in advance to the regular environmental changes associated with the seasons (Piccione et 

al., 2009) [29]. Limited information is provided about the seasonal rythms of small ruminants 

like Goats in tropical climate (Piccione et al., 2009; Alila-Johansson et al., 2001, 2004) [29, 3]. 

Minerals also play an important role in increasing efficiency of livestock production and 

reproduction as they act as catalysts in the enzymes and hormonal systems of the body (Ceylan 
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et al., 2008) [7]. Disturbances in one or more minerals lead to a 

cascade of events that alter the hormonal milieu along the H-

P-O axis and ultimately lead to a disturbance in reproductive 

functions (Kumar et al., 2007) [19]. Metallo-enzymes of which 

essential minerals are constituents, are important in the 

synthesis of many steroid hormones and thyroid hormones 

(Suttle, 2010) [35]. For such consideration the study aimed to 

evaluate the serum content of electrolytes in goat. Variations 

in hormone bioactivity allow the animals to adapt their 

metabolic balance to different environmental conditions. The 

neuro-humoral system has a seasonal pattern in controlling 

the blood metabolites (Chaffee and Roberts, 1971) [8]. Effect 

of climatic variation on biochemical parameters has not been 

studied in Black Bengal Goats. So the present project was 

designed to study the effect of seasonal variation on 

biochemical parameters of Black Bengal Goats. 

 

2. Material Methods 

2.1 Selection of experimental animal 

Healthy, Black Bengal does n=12, having an approximately 

average body weight of 8 to 14 kg and age 8-24 months, 

reared under uniform managemental husbandry practices were 

selected from, Instructional Farm of Small Ruminants 

(I.F.S.R.), College of Veterinary Science and A.H. Birsa 

Agricultural University, Kanke, Ranchi (BAU) in the period 

from 2018 (October)-19 (January) for the present experiment. 

Selected does were isolated from the herd at least fifteen days 

before the start of the experiment.  

 

2.2 Maintainance of experimental animal  

The does were allowed routine grazing (daily for four to six 

hours) and feeding with balanced ration (Maize 42.25%, 

Wheat bran 37%, GNC 18.5%, Mineral mixture 2%, Common 

salt 0.25%, NRC 1980) at the rate of 250 gm/animal/day with 

ad- libitum water. The animals were dewormed with 

anthelmintic Fembendazole @ 10mg/kg of body weight 15 

days before the start of experiment. The selected twelve 

animals were maintained at normal animal husbandry 

practices. The experiments were conducted during two 

seasons i.e., autumn (Oct-Nov) and winter (Dec- Jan). 

 

2.3 Blood Sampling 

The blood sample with anticoagulant in EDTA vials was 

collected from the jugular vein of each animal on 0thday and 

every 15th day up to 120 days for biochemical examination. 

The blood samples in serum vial were allowed to clot at room 

temperature in centrifuge tubes for 2-3 hours. The serum was 

pipette off, centrifuged at 3000 rpm for 10 minutes and stored 

at -20ºC for further analysis of biochemical parameters. 

 

2.4 Meteorological Parameter: 

Climatic variables viz temperature, relative humidity was 

recorded. Temperature humidity index was calculated as per 

Johnson formula (1972) i.e., THI = 0.72 (DBT+WBT) + 40.6 

(Where, THI= Temperature humidity index, DBT  Dry 

bulb temperature, WBT=Wetbulb temperature) 

 

2.5 Blood Biochemical Parameters: 

The following biochemical parameters were recorded in all 

animals at 0thday and every 15th day up to 120 days as per the 

described methods. 

 

2.5.1. Total Serum Protein: 

Total serum protein was estimated by Biuret Method as 

described by Gornall et al. (1949) [15]. Tulip diagnostic kit was 

used for the estimation of Total serum protein. As proteins, in 

an alkaline medium, bind with the cupric ions present in the 

biuret reagent to form a blue-violet coloured complex. The 

intensity of the colour is directly proportional to the amount 

of proteins present in the sample. 

 

Protocol: To 1ml of biuret reagent, 0.02 ml each of standard 

(S), test sample (T) and distilled water (B) were added in 

three separate test tubes. The contents were mixed thoroughly 

and incubate at 37ºC for 10 minutes. The absorbance of 

standard (S) and test samples (T), against the blank (B) was 

measured on spectrophotometer at 550 nm. The total serum 

protein concentration was calculated by using the formula:  

 

Total serum protein (g/dl) = × 8 where, abs. T = 

Absorbance of test and abs. S = absorbance of standard. 

 

2.5.2 Serum glucose 

Serum glucose was determined by GOD/POD method as 

described by Trinder (1969) [37]. Tulip diagnostic kit was used 

for the estimation of serum glucose. Glucose in serum is 

oxidized to gluconic acid and hydrogen peroxide in the 

presence of glucose oxidase. Produced hydrogen peroxide 

further reacts with phenol and 4- aminoantipyrine by 

peroxidase to form a red coloured quinoneimine complex. 

Intensity of the colour formed is directly proportional to the 

amount of glucose present in the sample. 

 

Protocol: To 1 ml of glucose Reagent (L1), 0.01 ml each of 

standard (S), test sample (T) and distilled water (B) were 

added in three separate test tubes. The contents were mixed 

thoroughly and incubate at 37ºC for 10 minutes. The 

absorbance of the Standard (S) and Test Sample (T), against 

Blank (B) were measured on spectrophotometer at 505 nm. 

The serum glucose concentration was calculated by using the 

following formula:  

 

Total glucose (mg/dl) = , where, abs. T = 

Absorbance of test and abs. S = Absorbance of standard. 

 

2.5.3 Serum Calcium 

Serum calcium was estimated by OCPC method as described 

by Bagainski (1973) [4]. Tulipdiagnostic kit was used for the 

estimation of serum calcium. Calcium in an alkaline medium 

combines with O-cresolphthalein complexone to form a 

purple-coloured complex. Intensity of the colour formed is 

directly proportional to the amount of calcium present in the 

sample. 

 

Protocol: To 0.5 ml of buffer reagent (L1), 0.5 ml of colour 

Reagent (L2) followed by 0.02 ml each of standard (S), test 

sample (T) and distilled water (B) were added in three 

separate test tubes. The contents were mixed thoroughly and 

incubated at room temperature (25ºC) for 5 mins. The 

absorbance of the standard (S) and test Sample (T) against, 

blank (B) was measured on spectrophotometer at 570 nm. The 

serum calcium concentration was calculated by using the 

following formula: 

Total calcium (mg/dl) = , where, abs. T = 

Absorbance of test and abs. S = Absorbance of standard. 
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2.5.4 Serum Inorganic Phosphorus 

Serum phosphorus was measured by molybdate U.V. method 

as described by Goodwin (1970) [14]. Tulip diagnostic kit was 

used for the estimation of serum phosphorus. Phosphate ions 

in an acidic medium react with ammonium Molybdate to form 

a phosphomolybdate complex. This complex has an 

absorbance in the ultraviolet range and is measured at 340 

nm. Intensity of the complex formed is directly proportional 

to the amount of inorganic phosphorus present in the sample. 

 

Protocol: To 1.0 ml of Working reagent, 0.02 ml each of 

standard (S), test sample (T) and distilled water (B) were 

added in three separate test tubes. The contents were mixed 

thoroughly and incubated at room temperature (25ºC) for 5 

mins. The absorbance of the Standard (S) and Test Sample 

(T), against the Blank (B) was measured on 

spectrophotometer at 340 nm. The serum phosphorus 

concentration was calculated by using the following formula:  

 

Phosphorus (mg/dl) =  where, abs. T = 

Absorbance of test and abs. S = Absorbance of standard. 

 

2.5.5 Serum Magnesium: 

Serum magnesium was estimated by Calmagite method as 

described by Gindler et al. (1971) [13]. Tulip diagnostic kit was 

used for the estimation of serum magnesium. Magnesium 

combines with calmagite in an alkaline medium to form a red 

coloured complex. Interference of calcium and proteins is 

eliminated by the addition of specific chelating agents and 

detergents. Intensity of the colour formed is directly 

proportional to the amount of magnesium present in the 

sample. 

 

Protocol: To 0.5 ml of buffer Reagent (L1), 0.5 ml of colour 

reagent (L2) added, followed by addition of 0.01 ml each of 

standard (S), test sample (T) and distilled water (B) in three 

separate test tubes. The contents were mixed thoroughly and 

incubated at room temperature (25ºC) for 5 mins. The 

absorbance of the standard (S) and Test Sample (T), against 

Blank (B) was measured on spectrophotometer at 340 nm. 

The serum magnesium concentration was calculated by using 

the following formula 

 

Magnesium in (mEq/L) = , where, abs. T = 

Absorbance of test and abs. S = Absorbance of standard. 

(Note: - 1mEq/L = 0.5 mmol = 2.44 mg/dl) 

 

3. Result and Discussion 

3.1 Meteorological parameters 

Climatic changes have a range of impacts on the physical, 

mental & community health of animals. Data of temperature 

and humidity of shades in which animals were kept were 

recorded daily with help of a dry bulb thermometer. The 

present experiment was conducted to study the effect of 

meteorological variables on biochemical parameters in Black 

Bengal Goat.  

 

3.1.1 Ambient temperature (ºC) 

As observed from Table 1, mean ambient temperature in 

autumn recorded 15th day interval was 17.27±0.40, 

15.29±0.53, 16.43±1.07 and 10.74±1.03 on 15th, 30th, 45th and 

60th day respectively. The mean ambient temperature was 

found to be significantly lower (p<0.01) on day 60th during 

autumn. Similarly, during the winter, the mean ambient 

temperature recorded on 15th day was found to be 

significantly (p<0.01) higher as compared to that was on day 

30th and 45th. The mean ambient temperature was found to be 

6.91±0.62, 3.55±0.60, 3.89±0.40 and 5.16±0.88 on 15thday, 

30th, 45th and 60th respectively (Table 1, Fig 1). Within row, 

the difference between the temperature of autumn & winter 

were compared using independent t-test and was found to be 

highly significant for 15th, 30th, 45th and 60th day respectively. 

But the mean temperature in autumn was greater than winter 

at all four periodical intervals. The following table-1 shows 

the ambient temperature of autumn & winter as recorded at 

15th day intervals at different periods for the shades of 

experimental animals. 

 
Table 1: Ambient temperature (ºC) of autumn and winter season at 

different periods (Mean ±SE). 
 

Days Autumn Winter T value (P critical) 

15th day 17.27±0.40b 6.91±0.62b 7.00** 

30th day 15.29±0.53b 3.55±0.60a 7.74** 

45th day 16.43±1.07b 3.89±0.40a 3.00** 

60th day 10.74±1.03a 5.16±0.88ab 0.009** 

F value 12.79** 5.53**  

NS - P≥0.05; *P<0.05 - Significant; **P<0.01- Highly Significant. 
 

 
 

Fig 1: Bar diagram depicting the ambient temperature (ºc) of autumn and winter season at different periods (Mean ±SE). 
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3.1.2 Relative humidity (%) 

Table-2 suggests that the difference between Relative 

humidity was non-significant between autumn and winter at 

all the fortnights except for that on day 15th the t-value (p 

critical) in that case was 0.04 (p<0.05) and thus the relative 

humidity was significantly higher in autumn (69±0.33) than in 

winter (66.4±1.22). Relative humidity on 15th, 30th, 45th and 

60th day in Autumn was observed to be 69±0.33, 70.06±1.29, 

66.4±2.43, and 65.26±1.76 respectively, while during winter, 

the relative humidity was found to be 66.4±1.22, 66.73±1.65, 

67.8±0.50 and 67.53±0.74 on 15th, 30th, 45th and 60th day 

respectively. In our finding the average relative humidity was 

higher than the findings of Rathwa et al. (2017) [31], may 

because of heavy rainfall in this region. 

 
Table 2: Relative humidity (%) of autumn and winter season at 

different periods (Mean±SE). 
 

Days Autumn Winter t value (P critical) 

15th day 69±0.33 66.4±1.22 0.04* 

30th day 70.06±1.29 66.73±1.65 0.12NS 

45th day 66.4±2.43 67.8±0.50 0.56NS 

60th day 65.26±1.76 67.53±0.74 0.28NS 

F value 1.83NS 0.34NS  
NS - P≥0.05; *P<0.05 - Significant; **P<0.01- Highly Significant 
.

 

 
 

Fig 2: Bar diagram depicting Relative humidity (%) of Autumn and Winter season at different periods (Mean±SE). 

 

3.1.3 Temperature humidity index 

Temperature humidity index of autumn and winter season at 

different fortnights have been tabulated (Table3). The mean 

THI value has been found to be 72.48±0.45, 70.45±0.60, 

72.73±1.23 and 66.64±0.97 for 15th, 30th, 45th and 60th day 

respectively. The F value of 10.54 (P<0.01) was highly 

significant indicating significant variation in THI value at 

periodical interval. Further the F value of 11.29 was highly 

significant (P<0.01) between the THI as recorded at 

fortnightly intervals during the winter season. The highest 

mean THI value was 63.87±0.56 as recorded at 15th day of 

winter followed by mean value of 57.58±0.91, 58.29±0.68 

and 60.89±1.13 at 30th, 45th and 60th day respectively. The 

difference between THI value of autumn and winter was 

found to be highly significant (P<0.01) at 15th, 30th, 45th day 

intervals and significant (P<0.05) at 60th day interval. 

Although the THI value of autumn was higher than winter at 

all the four fortnightly intervals. 

 
Table 3: Temperature humidity index of autumn and winter season 

at different periods (Mean±SE). 
 

Days Autumn Winter t value (P critical) 

15th day 72.48±0.45b 63.87±0.56c 0.00** 

30th day 70.45±0.60b 57.58±0.91a 0.00** 

45th day 72.73±1.23b 58.29±0.68a 0.00** 

60th day 66.64±0.97a 60.89±1.13b 0.01* 

F value 10.54** 11.29**  

NS – P≥0.05; *P<0.05 – Significant; **P<0.01- Highly Significant. 

 

 
 

Fig 3: Bar diagram depicting Temperature humidity index of autumn and winter season at different periods (Mean±SE). 
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Significant differences were observed within season as well as 
between seasons. A significantly lower level of THI (p<0.01) 
was observed on day 60 during autumn whereas significantly 
lower level of THI (p<0.01) was observed on days 30 and 45 
as compared to day 60 and 45. The THI was significantly 
higher during autumn as compared to winter is consistent with 
the findings of Rathwa et al. (2017) [31] who also reported a 
higher THI during summer. Silanikove et al. (2000) [34] 
reported that the THI is a good indicator of stressful thermal 
climatic conditions and extreme distress and animal are 
unable to preserve thermoregulatory mechanisms and normal 
body temperature. THI at values more than 78 and THI values 
75-78 stressful and THI values of 70 or less are considered 
comfortable. 

 

3.2 Biochemical parameters 

Serum biochemical parameters provide a brief idea about 

body homeostasis, its response to disease and production. 

Comparision with standard values is essential to eliminate 

bias due to the possible influences of variants like breed, age, 

sex and environment, etc. The physiological responses of 

animals to environmental stress during winter and summer 

and their energy balance showed that seasonal heat and cold 

stress have profound effects on serum biochemical parameters 

(Ronchi et al. 1995 and Bengoumi et al. 1997) [32, 5].  

 

3.2.1 Total serum protein (g/dl) 

Total blood serum proteins serve an important function in the 

body for maintaining colloid osmotic pressure, blood 

pressure, acid-base balance, transport of nutrients, hormones, 

enzymes etc. During autumn, the mean total serum protein 

concentration was highest on 45th days (6.57±0.38) lowest on 

15th days (6.27±0.23) while, it was 6.30±0.32 and 6.51±0.47 

during 30th and 60th day respectively (Table 4, Fig 4). During 

the winter season, the mean value of serum protein 

concentration (gm/dl) was 6.32±0.38, 5.73±0.41, 6.35±0.43 

and 5.55±0.37 at 15th, 30th, 45th and 60th days respectively 

(Table 4).  

The mean value of serum protein was found to be decreased 

during winter as compared to autumn. However, the variation 

was non-significant within season and between seasons. The 

lower total protein level in winter may be due to additional 

energy requirement to combat cold stress. However, 

inadequate availability of quality feeds and fodders on 

account of cold might have possibly led to excessive 

breakdown of proteins as an alternative to meet up the energy 

requirements.  

Obtained results were in conformation with the findings of 

Hilal Musadiq khan et al. (2016) [40] in Corridale sheep and 

goat and Ghosh et al. (2013) [12] in tropical goat. However, 

Urwat et al. (2015) [38] reported significant decrease in 

summer season than winter seasonin Changthangi Pashmina 

goats 

 
Table 4: Total Serum protein concentration (gm/dl) of Black Bengal 

goats in autumn and winter season at different periods (Mean±SE). 
 

Days Autumn Winter t value ( P critical ) 

15th day 6.27±0.23 6.32±0.38 0.90NS 

30th day 6.30±0.32 5.73±0.41 0.21NS 

45th day 6.57±0.38 6.35±0.43 0.72NS 

60th day 6.51±0.47 5.55±0.37 0.07NS 

F value 0.17NS 1.08NS  

NS - P≥0.05; *P<0.05 - Significant; **P<0.01- Highly Significant 

 

.  
 

Fig 4: Bar diagram depicting Serum protein concentration (gm/dl) of Black Bengal goats in autumn and winter season at different periods 

(Mean±SE). 

3.2.2 Serum Glucose Concentration (mg/dl) 

Glucose is the principal source of energy in a mammalian 

cell. A relatively small change in glucose level in body can be 

tolerated without adverse effects on the health of the animal 

(Kaneko et al., 1997) [17]. In the present study, the mean value 

of glucose (mg/dl) of Black Bengal Goat was50.40±2.39, 

49.54±2.61, 51.02±3.32, 51.02±2.84 in autumn and 

52.63±2.60, 51.54±2.95, 52.01±2.28, 51.13±2.94 in winter on 

day15th, 30th, 45th& 60threspectively (Table 5, Fig 5).  

It reflects a non- significant variation period. It was minimum 

at 60th day, followed by 30th day. The t- value (p critical) 

shows non-significant effect of season on 30th, 45th and 60th 

day while the effect was significant on 15th day (p critical = 

0.03). Although the overall mean values of glucose increased 

during winter as compared to autumn. So, non significant 

differences were observed in glucose level within season 

whereas it was significantly higher on day 15 during winter.  

The results were in accordance with those of corriedale sheep 

and goat (khan et al. 2016) [40].  

However, Nawel et al. (2014) [26] observed non-significant 

difference in glucose level in goats while Al-Haidary et al. 

(2012) [2] reported a significant increase during summer 

season than winter in Najdi sheep.  

During the winter season animals consume more feed due to 
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increase in basal metabolic rate that fulfil the requirement of 

glucose in the body and also is associated with the inhibition 

of insulin secretion during low ambient temperature (Nazifi et 

al. 2003) [27]. 

 
Table 5: Serum glucose concentration (mg/dl) of Black Bengal goats in Autumn and Winter season at different periods (Mean±SE). 

 

Days Autumn Winter t value ( P critical ) 

15th day 50.40±2.39a 52.63±2.60a 0.03* 

30th day 49.54±2.61a 51.54±2.95a 0.06NS 

45th day 51.02±3.32a 52.01±2.28a 0.50NS 

60th day 51.02±2.84a 51.13±2.94a 0.92NS 

F value 0.06NS 0.06NS  

NS - P≥0.05; *P<0.05 - Significant; **P<0.01- Highly Significant. 
 

 
 

Fig 5: Bar diagram depicting Serum glucose concentration (mg/dl) of Black Bengal goats in autumn and winter season at different periods 

(Mean±SE). 

 

3.2.3 Serum Inorganic phosphorus (mg/dl) 

Phosphorus serves as major structural element and is 

associated with the normal function of all animal tissue by 

virtue of its role in the process of energy exchange. Besides, 

its role in growth and lactation, the ion plays a significant role 

in the process of reproduction (Little, 1970) [20].  

Mean value of serum concentration of inorganic phosphorous 

(mg/dl) of Black Bengal goat was 7.62±0.44, 7.52±0.42, 

7.43±0.39, 7.33±0.40 in autumn and 7.03±0.45, 6.94±0.45, 

6.95±0.38, 6.80±0.37 in winter on day 15th, 30th, 45th and 60th 

respectively (Table 6, Fig 6).  

The effect was non-significant on 15th, 30th& 45th days 

(P≥0.05) while it was significant on 60th day (P<0.05). The 

mean value was although lower in winter as compared to 

autumn in all the cases. 

In the present study, a lower level of inorganic phosphorous 

observed during the winter season may be due to reduction in 

feed consumption and the higher level of inorganic 

phosphorous during autumn season may be due to a higher 

basal metabolic rate which leads to more feed consumption. 

Furthermore, less availability of green roughage during winter 

than autumn season may lead to low serum inorganic 

phosphorous level in goat. Similarly, low levels of serum 

phosphorus have implications based on earlier report 

(Minson, 1990) [25] in which phosphorus deficiencies were 

attributed to be more prevalent in tropical grazing regions and 

that this has tremendous implications on goat performance. 

However, Adewuyi and Adu (1983) observed a higher level 

of inorganic phosphorous during the summer season than 

winter season in sheep.  

 
Table 6: Serum inorganic phosphorus concentration (mg/dl) of Black Bengal goats in Autumn and Winter season at different periods 

(Mean±SE). 
 

Days Autumn Winter t value (Pcritical) 

15th day 7.62±0.44 7.03±0.45 0.13NS 

30th day 7.52±0.42 6.94±0.45 0.13NS 

45th day 7.43±0.39 6.95±0.38 0.11NS 

60th day 7.33±0.40 6.80±0.37 0.03* 

F value 0.08NS 0.05NS  

NS - P≥0.05; *P<0.05 - Significant; **P<0.01- Highly Significant. 
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Fig 6: Bar diagram depicting Serum inorganic phosphorus concentration (mg/dl) of Black Bengal goats in autumn and winter season at different 

periods (Mean±SE). 

 

3.2.4 Serum Calcium concentration (mg/dl) 

Mean value of serum calcium concentration was found to be 

higher in Autumn as compared to Winter on 15th, 30th, 45th as 

well as 60th day although the difference was non- significant 

on 30th, 45th and 60th day (P≥0.05) and significant at 15th day 

(P<0.01) (Table 7, Fig 7). F-value as obtained from one was 

ANOVA during autumn was 0.74 and during winter was 0.44 

the effect was non- significant in both the cases (P>0.05). 

Further the mean value of serum calcium concentration 

(mg/dl) was highest on 15th day (8.40±0.16). During winter 

the value was highest on 15th day (7.96±0.15) and lowest on 

60th day (7.76±0.14). 
 

Table 7: Serum calcium concentration (mg/dl) of Black Bengal 

goats in Autumn and Winter season at different periods (Mean±SE). 
 

Days Autumn Winter 
t value 

(Pcritical) 

15th day 8.40±0.172 7.96±0.147 0.02* 

30th day 8.26±0.150 7.97±0.149 0.09NS 

45th day 8.17±0.155 7.87±0.134 0.06NS 

60th day 8.08±0.158 7.76±0.142 0.07NS 

F value 0.74NS 0.44NS  

NS - P≥0.05; *P<0.05 - Significant; **P<0.01- Highly Significant. 

 

 
 

Fig 7: Bar diagram depicting Serum calcium concentration (mg/dl) of Black Bengal goats in autumn and winter season at different periods 

(Mean±SE). 

 

3.2.5 Magnesium (mEq/liter) 

Magnesium has a fundamental role as a co-factor in more than 

300 enzymatic reactions involving energy metabolism and 

nucleic acid synthesis. It is also involved in several process 

including: hormone receptor binding; gating of calcium 

channels; trans activity and neuro-transmitter release (Fawcett 

et al., 1999) [10]. In the present study, the mean value of serum 

concentration ofmagnesium (mEq/liter) of black bengal goat 

were 2.16±0.12, 2.14±0.11, 2.13±0.11, 2.10±0.10 and 

2.04±0.11, 1.98±0.11, 1.95±0.11, 1.90±0.10 respectively 

(Table 8, Fig 8) during Autumnand Winter on day 15th, 30th, 

45th& 60th. During autumn season the serum magnesium level 

was increased as compared to winter season. Our findings is 

in agreement with A.A Dar et al. (2014) [9]. Furthermore, the 

exchange of radio Mg in bone has been recorded 5 to 10 times 

greater in young than old animals (Breibartet al., 1960) [6] 

owing to more water content in former than later (Fontenot et 

al. 1989) [11]. 

 
Table 8: Serum magnesium concentration (mEq/liter) of Black 

Bengal goats in Autumn and Winter season at different periods 

(Mean±SE). 
 

Days Autumn Winter t value ( P critical) 

15th day 2.16±0.120 2.04±0.110 0.14NS 

30th day 2.14±0.112 1.98±0.113 0.06NS 

45th day 2.13±0.106 1.95±0.109 0.06NS 

60th day 2.10±0.104 1.90±0.102 0.002** 

F value 0.06NS 0.27NS  

NS - P≥0.05; *P<0.05 - Significant; **P<0.01- Highly Significant. 
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Fig 8: Bar diagram depicting Serum magnesium concentration (mEq/liter) of Black Bengal goats in autumn and winter season at different 

periods (Mean±SE). 
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