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ABSTRACT 
 

The aim of this study was to determine the effect of yeast based organic selenium (Se) on post-
partum progesterone concentration, blood metabolites, service period and milk yield. Dairy Jersey 
cows (n=15) having almost similar body weight, age, parity and body condition score were divided 
into three groups of equal number. One group served as a control that was given no Se 
supplementation. Second and third groups were supplemented with Se at the rate of 0.3 and 0.4 
mg/kg of dry matter intake, respectively. The results revealed that after parturition, there was 
significantly (P<0.05) higher concentration of progesterone in Se treated group of Jersey cows 
(P<0.05). Week wise, concentration of progesterone in blood increased significantly (P<0.05). 
There was a decrease in length of service period in Se treated groups. Blood concentrations of 
glucose, cholesterol and triglyceride increased significantly (P<0.05) on weekly basis. However, 
these blood metabolites did not change significantly between the control and Se treated groups. 
Milk yield did not change significantly between the control and Se treated groups. The results of 
current study indicated that supplementation of yeast based organic Se at the rate of 0.4 mg/kg 
dry matter intake improved the progesterone concentration and decreased the service period but 
had no effect on blood metabolites and milk yield. 
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Introduction 
 

Selection of dairy animals for increase milk 
production and the valuable improvements in 
genetic worth and the better management practices 
have facilitated very much to get a higher increase 
in milk production. At the same time, however, the 
fertility level has not been increased considerably 
(Sordillo 2013). Fertility in dairy cows is related to 
the health of animals at early crucial stages after 
parturition, since at this stage, animal needs more 
energy for maintenance, production and 
reproductive restoration (Saqib et al. 2017). Dairy 
cows having higher milk production may suffer from 
problems related to the late ovulation, overdue 
expression of oestrus signs and low blood 
progesterone level (Enbergs et al. 1995). Fertility in 
dairy cows is decreasing with the passage of time, 
therefore, improvement in conception rate has 
become a crucial issue. However, there are many 
factors responsible for reduction in fertility (Sordillo 
2013). 

The function of corpus luteum is one of the 
most important factors for reproduction (Kamada 
2017). It was reported that intensive selection of 
dairy animals for milk production and huge 
improvement in animal husbandry practices 

facilitated very much in achievement of increased 
amount of milk production. But at the same time, 
there was no increase in fertility level making the 
condition worse (Green et al., 2000). After 
parturition, increase level of progesterone in dairy 
cows is essential for ovarian cyclicity, oestrus signs 
and maintenance of early pregnancy. Proper 
functioning of corpus luteum is essential for the 
production of progesterone. Production of 
progesterone in blood in decrease concentration 
during the growth of ovulatory follicles is related to 
the decrease chances of conception in dairy cows 
(Pursley and Martins 2011). Selenium contributes 
very much in enhancing the reproductive 
performance of the dairy cows, increases the 
percentage of pregnancy and reduces the length of 
involution period after parturition (Molina et al. 
2009). 

Yeast based organic selenium (Se) is more 
efficient in term of bioavailability and uptake in the 
animal ̓s body in comparison with inorganic Se 
(Phipps et al. 2008). Treatment of dairy cows with 
yeast based organic Se has no negative effect on 
the health status of dairy cows. Organic yeast Se 
considerably increased the production of milk 
(Bagnicka et al. 2017). While the animals suffer from 
the deficiency of Se are more susceptible to low 
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reproductive fertility and this deficiency causes huge 
economic losses (Ghaderzadeh et al. 2010). 

The soil of Pakistan is extremely deficient in 

respect of Se, which cannot fulfil the requirements of 
our dairy animals. This emphasizes the 

supplementation of Se in the animal’s ration (Ahmad 
et al. 2009). Se intake by the animals is totally 

dependent on the amount of the Se taken up by the 
plants and the plants are totally dependent on the 
phyto availability of Se in the soil. The animals 

cannot prepare Se themselves and are totally 
dependent on external source of Se (White 2016). 

Concentration of Se in blood becomes further less at 
the time of parturition, which makes the dairy cows 

more susceptible for the deficiency of Se (Miller et al. 
1995). 

The objective of the current study was to 
determine the effect of yeast based organic Se on 
blood progesterone, metabolites and service period 
of Jersey dairy cows. 
 

Materials and methods 
 

This study was approved by the committee on 
ethics and animal welfare, The University of 
Agriculture, Peshawar, Pakistan. 
 
Selection of animals and experimental design   

A total of 15 Jersey dairy cows were selected 

having similar average body weight ranging from 350 
to 450 kg, body condition score of 4 and parity 3. 

These were randomly divided into three groups. One 
group served as a control. The second and third 

groups were supplemented with yeast based organic 
Se at the rate of 0.3 and 0.4 mg/kg of dry matter 
intake, respectively. The experiment was conducted 

from 8th month of pregnancy till 49 days post-
parturition.  

 
Blood collection 

Blood samples (5 ml) were collected from each 
Jersey cow on weekly basis from first week to 
seventh week postpartum. Each blood sample was 

centrifuged at 3000 RPM for 10 minutes. After 
centrifugation, the serum was separated and stored 

at the refrigeration of -20°C until further analysis. 
 
Determination of blood progesterone and 

metabolites 
Blood glucose, triglyceride and cholesterol were 

determined by commercial kits (ELIMIC diagnostic) 
while progesterone concentration was determined 

with the help of commercial ELISA kit (Bio check, 
Inc., USA). 
 
Determination of milk production 

Milk production was determined on the daily 
basis from each Jersey cow of Se treated groups 
and that of control group for a period of three 
months. Milk production was recorded from the day 
of parturition to three months. The milk production 
was recorded in the lactation of evening time.  

Determination of service period 
Service period of each Jersey cow of both 

selenium treated groups and that of control group 
was determined from the time interval existed 
between the date of parturition and the date of 
successful artificial insemination of each cow. After 
60 days of parturition, the rectal palpation of each 
Jersey cow was done to find out the occurrence of 
pregnancy in them. Pregnancy occurrence showed 
that the artificial insemination was successful. 
 
Statistical analysis 

Data was statistically analyzed with the help of 
Analysis of Variance (ANOVA) as described by Steel 
and Torrie (1997). Significance was determined by 
least significant difference (LSD) as suggested by 
Duncan (1955). 

 

Results 
 

Mean serum progesterone concentration of 
control group and the Se treated groups of dairy 
Jersey cows is shown in Table 1. Statistical analysis 
shows that mean serum progesterone concentration 
was significant for groups and weeks (P<0.05) but 
non-significant for their interaction. Mean serum 
progesterone concentration was significantly 
(P<0.05) high in cows supplemented with Se at the 
rate of 0.4 mg/kg of dry matter intake. Similarly, 
mean serum progesterone concentration was 
significantly (P<0.05) high during week 5, 6 and 7. 

Mean serum glucose concentration of control 
group and the Se treated groups of Jersey cows is 
shown in Table 2. Statistical analysis shows that 
mean serum glucose concentration was significant 
for weeks (P<0.05) but was non-significant for 
groups and their interaction. Mean serum glucose 
concentration was significantly (P<0.05) high during 
week 3,4,5,6 and 7 as compared to week 1 and 2. 

Mean serum triglycerides concentration of 
control group and the Se treated groups of Jersey 
cows is shown in Table 3. Statistical analysis shows 
that mean serum triglycerides concentration was 
significant for weeks (P<0.05) but was non-
significant for groups and their interaction. Mean 
serum triglycerides concentration was significantly 
(P<0.05) high during week 6 and 7 as compared to 
week 1, 2, 3, 4 and 5. 

Mean serum cholesterol concentration of control 
group and the Se treated groups of dairy Jersey 
cows is shown in Table 4. Statistical analysis shows 
that mean serum cholesterol concentration was 
significant for weeks (P<0.05) but was non-
significant for groups and their interaction. Mean 
serum cholesterol concentration was significantly 
(P<0.05) high during week 5, 6 and 7 as compared 
to week 1, 2, 3 and 4. 

Mean milk production of control group and the 
Se treated groups of Jersey cows is shown in Table 
5. Statistical analysis shows that milk production was 
non-significant for weeks, groups and their 
interaction (P>0.05). 
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Table 1: Mean weekly serum progesterone concentration (ng/dl) in control and selenium treated Dairy Jersey cows  

Groups Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Week 7 Group Mean 

1 0.52±0.03 0.14±0.01 0.22±0.01 0.41±0.03 0.20±0.02 0.53±0.03 0.67±0.04 0.34b±0.39 

2 0.55±0.02 0.18±0.02 0.35±0.02 0.43±0.02 0.29±0.01 0.63±0.01 0.75±0.03 0.38b±0.04 
3 0.48±0.01 0.09±0.01 0.16±0.01 0.35±0.01 0.31±0.03 0.44±0.02 0.53±0.02 0.45±0.04a 

Week Mean 0.52±0.02ab 0.13±0.01d 0.24±0.04d 0.40±0.04bc 0.26±0.03a 0.53±0.03a 0.65±0.03a  

P  value    group = 0.10, week = 0.00, group x week = 0.64 

Mean values having different superscript in a row/column differ significantly (P<0.05). 
 

Table 2: Mean weekly serum glucose concentration (mg/dl) in control and selenium treated Dairy Jersey cows 

Groups Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Week 7 Group Mean 

1 34.75±3.45 50.87±2.77 69.59±4.21 66.67±3.12 60.70±4.21 68.96±2.11 63.00±2.35 59.22±3.14 
2  39.80±2.99 45.39±3.44 55.60±3.71 59.75±3.89 64.39±2.33 70.17±2.68 72.47±2.33 58.84±3.00 

3 43.76±3.01 51.71±2.56 57.68±4.32 60.08±3.42 65.50±2.67 66.46±3.90 66.08±3.45 58.22±2.24 

Week.mean 39.43±2.63c 49.32±3.18b 60.96±4.11a 62.17±3.35a 63.53±3.33a 68.53±2.61a 67.38±2.50a  

P value      group = 0.94, week = 0.00, week x group = 0.76 

Mean values having different superscript in a row/column differ significantly (P<0.05). 

 

Table 3: Mean weekly serum triglycerides concentration (mg/dl) in control and selenium treated Dairy Jersey cows 

Groups Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Week 7 Group mean 

1 52.86±2.67 52.83±4.11 61.53±2.66 56.81±1.98 65.84±2.88 76.75±4.56 82.26±4.32 74.98±3.33 

2 60.65±3.23 66.93±3.66 70.05±2.78 66.46±2.65 77.51±2.88 86.95±4.21 96.33±5.32 70.54±2.81 

3 62.86±4.11 66.00±3.11 72.20±2.34 66.53±4.32 8.77±4.9 77.63±2.34 79.94±2.99 64.12±4.59 
Week mean  58.79±3.94c 61.92±4.35c 67.92±4.09c 63.21±4.43c 70.71±5.45bc 80.44±5.61ab 86.18±6.35a  

P value       group = 0.08, week = 0.00, week x group = 0.99 

Mean values having different superscript in a row/column differ significantly (P<0.05). 

 
Table 4: Mean weekly serum cholesterol concentration (mg/dl) in control and selenium treated Dairy Jersey cows 

Groups Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Week 7 Group mean 

1 121.12±7.76 130.47±3.25 142.49±3.89 152.40±5.32 160.40±9.76 164.85±5.46 172.50±7.65 149.17±4.58 

2 121.77±5.67 128.69±4.80 144.51±7.54 152.42±5.89 163.90±7.65 176.25±6.77 139.97±6.55 146.79±6.36 
3 120.38±8.65 126.47±4.53 145.20±4.67 155.60±6.70 166.30±6.78 174.42±4.89 179.80±5.44 152.60±5.03 

Week mean 121.09±3.31c 128.54±4.01bc 144.07±3.4abc 153.49±2.78ab 163.53±3.14a 171.84±2.86a 164.09±3.45a  

P value       group = 0.67, week = 0.00, week x group = 0.89 

Mean values having different superscript in a row/column differ significantly (P<0.05). 

 

Table 5: Mean weekly milk yield (l/day) in control and selenium treated Dairy Jersey cows     

Groups Wk. 1 Wk. 2 Wk. 3 Wk. 4 Wk. 5 Wk. 6 Wk. 7 Wk. 8 Wk. 9 Wk 10 Wk 11 Wk 12 Group mean 
1 3.90± 0.41 4.63± 0.35 4.52± 0.37 4.41± 0.38 4.98± 0.51 4.80± 0.53 4.92± 0.54 4.97± 0.51 4.61± 0.27 4.63± 0.47 5.06±0.42 4.69±0.48 4.65±0.02 

2 4.70± 0.40 5.13± 0.51 5.03± 0.51 4.91± 0.38 4.90± 0.47 5.33± 0.44 5.38± 0.48 5.86± 0.31 5.62± 0.38 5.71± 0.38 5.96±0.46 5.83±0.39 5.36±0.18 

3 5.68± 0.59 5.93± 0.48 5.25± 0.44 4.40± 0.35 4.50± 0.41 6.03± 0.39 5.16± 0.45 5.08± 0.28 4.86± 0.45 4.63± 0.44 5.70±0.40 5.36±0.35 5.30±0.17 
Week mean 4.76± 0.43 5.23± 0.43 4.93± 0.38 4.91± 0.37 4.79± 0.36 5.38± 0.29 5.15± 0.41 5.30± 0.48 5.03± 0.38 5.02± 0.48 5.57±0.43 5.29±0.44  

P value      group = 0.06, week = 0.97, week x group = 0.99 

Mean values having different superscript in a row/column differ significantly (P<0.05). 
 

 
 

Fig. 1: Length of service period (days) in control and selenium treated 
dairy Jersey cows. 
 

Service period of control group and the Se 
treated groups of Jersey cattle is shown in Figure 1. 
No significant difference was found in the length of 
service period of control and Se treated Jersey 
cows. 
 

Discussion 
 

The result of current study showed that the 
progesterone concentration was significantly higher 
in Se treated dairy Jersey cows as compared to the 
cows of the control group. In addition, the 
progesterone concentration in dairy cows of control 

group and that of Se treated groups raised on 
weekly basis. From these results, it is inferred that 
supplementation of Se improved the post-partum 
luteal activity in high yielding dairy cows. Kamada 
(2017) reported that before parturition 
supplementation of yeast based organic Se in dairy 
cows increases the postpartum concentration of Se 
in the blood. This increase concentration of blood Se 
increases the concentration of progesterone by 
improving the postpartum functioning of corpus 
luteum. Selenium plays an important role as an anti-
oxidant through Se dependent anti-stress enzymes 
such as glutathione peroxidase. Various lipid 
peroxides and hydrogen peroxides are present in the 
cells of corpus luteum. Selenium degrades the 
hydrogen peroxides and lipid peroxides present in 
luteal cells by its anti-oxidant activity. This 
detoxification effect of Se contributes to an early 
maintenance of function of corpus luteum. Early 
restoration of the function of corpus luteum leads to 
an early and higher production of progesterone in Se 
treated dairy cows. Pursley and Martin (2011) 
reported that the exact mechanism how the increase 
and decrease concentration of progesterone affect 
the fertility level, pregnancy percentage and service 
period in dairy cows. Ling et al. (2017) reported that 
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the supplementation of feed of dairy cows increased 
the concentration of Se present in blood. This higher 
concentration of Se effectively fulfilled the 
reproductive efficiency of dairy cows. Mehdi and 
Dufrasne (2016) reported that the addition of yeast 
based organic Se in ration of dairy cows drastically 
increased the concentration of Se in blood and milk.  

The result of current study showed that the 
concentration of blood metabolites i.e., glucose, 
triglycerides and cholesterol increased week wise in 
dairy Jersey cows of both Se treated and control 
groups. In this research, Se supplementation had no 
impact on blood metabolites, in respect of Se. Their 
concentration remained same in dairy cows of 
control group and Se treated groups. Week wise, 
irrespective of the groups, these blood metabolites 
increased in all dairy cows in the current study. After 
parturition, dairy cows mobilize their body reserves 
in order to mitigate the negative energy balance 
during the post-partum period. Post parturition dairy 
cows need to fulfill the higher demands of milk 
production, so the animal body is compromised 
resulting in utilization of their own body reserves. 
The body reserves mobilize and increase the 
concentration of blood metabolites to provide 
energy. Sobiech et al. (2015) reported that the pre 
partum supplementation of Se in dairy cows 
increases the blood Se concentration during 
postpartum period. This supplementation of Se did 
not affect the concentration of blood metabolites i.e., 
glucose, triglyceride and cholesterol, in respect of Se 
in Se treated and control groups. These blood 
metabolites increased at the constant rate in both 
control and Se treated groups. Furguson and Leese 
(2006) reported that the blood metabolites such as 
glucose, total cholesterol and triglyceride increases 
in dairy cows due to the higher concentration of Se 
in blood. These blood metabolites in higher amount 
are essential for post-partum energy provision to the 
animal body, reproductive performance and the 
oocyte maturation. Increase concentration of cortisol 
in blood causes an increase in the concentration of 
blood glucose through gluconeogenesis and thus also 
aid in the catabolism of carbohydrate, protein and 
fats. Kaewlamun et al. (2012) reported that the 
concentration of glucose in blood remained stable at 
the time of calving and increases after calving in 
response of calving stress. After parturition, 
gluconeogenesis occurs at higher rate, which further 
increases the concentration of glucose in blood. 

The result of current study showed that the 
amount of production of milk was same in dairy 
Jersey cows of control group and Se treated groups. 
The reason may be due to the differences in the 
breed of animals, experimental conditions, dose and 
duration of Se. Oltramari et al. (2016) reported that 
there was no effect of supplementation of yeast 
based organic Se on the milk production of dairy 
cows. However, supplementation of Se improved the 
protein, fats, lactose and solid not fats of the milk 
and reduced the incidence of mastitis. However, Se 
supplementation had no marked effect on the milk 
yield in the current study. Phipps et al. (2008) 

reported that supplementation of dairy cows with 
yeast based organic Se increases the concentration 
of Se in postpartum milk but this Se supplementation 
had no effect on milk quality and quantity. Wang et 
al. (2009) reported that pre partum supplementation 
of Se had no effect on the quality and quantity of 
milk in dairy cows. Se supplementation increases the 
volatile fatty acids in rumen but did not affect the dry 
matter intake, post-partum milk production and the 
amount of fats, lactose and proteins present in milk. 
Ran et al. (2010) reported that the supplementation 
of yeast based organic Se had no effect on the milk 
production and milk composition of milk in Se treated 
dairy cows. Amount of fats, lactose and solid not fats 
was not affected by the supplementation of Se. But 
this supplementation increased the concentration of 
Se in blood and increased the activity of erythrocyte 
glutathione peroxidase enzyme in the body. 

Doyle et al. (2011) reported that postpartum long 
term supplementation of Se increases the production 
of milk in dairy cows due to the production of blood 
metabolites in higher amount under the influence of 
Se supplementation. Bagnicka et al. (2017) reported 
that supplementation of yeast based organic Se 
decreases the somatic cell count in milk and 
improves the udder health and thus increases the milk 
production very much. In the current research, the 
pattern of milk production was same in control group 
and Se treated groups. However, in the current study, 
there was no increase in the post-partum milk 
production, in respect of Se. 

The service period of the Se treated dairy Jersey 
cows was less in comparison of Jersey cows which 
were not given any supplementation of Se. However, 
no significant difference was found in the length of 
service period of control and Se treated jersey cows. 
In the current research the pre partum 
supplementation of selenium decreased the post-
partum service period in Se supplemented Jersey 
cows by increasing the post-partum blood 
progesterone concentration, increasing the early 
maturation of oocyte and by early expression of heat 
signs. Smaller service period is economical for dairy 
farmers. Piechotta et al. (2011) reported that if there 
is one day decrease in the length of calving interval, 
then there is economic benefit of 11 l of milk in the 
corresponding lactation period. In dairy animals, 
economic return is completely dependent on the 
production of milk. Poor reproductive efficiency is 
one of the causes of late onset of lactation and 
reduction in peak milk production. This is the cause 
of creation of huge economic losses to our dairy 
industry. Leblanc et al. (2010) reported that 
reduction in service period and early lactation is 
essential for good reproductive efficiency and 
reproductive health of dairy cows. Kommisrud et al. 
(2005) reported that Se treatment increases the rate 
of successful service by reducing the chances of 
ovarian cysts, anestrus and silent heat. Thus the 
dairy cows supplemented with selenium have short 
length of service period. Recently, Kamada (2017) 
reported that Se supplementation increases the 
post-partum concentration of blood progesterone. 
The increase concentration of progesterone is 
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essential for earlier conception and to decrease the 
length of service period. Pursley and Martin (2011) 
reported that the post-partum higher concentration of 
progesterone stimulates the growth of ovulatory 
follicles and thus increases the chances of early 
conception and reduces the chances of embryonic 
death. So the service period becomes decrease. 
 
Conclusion 

It was concluded that a dose of Se at the rate of 
0.4 mg/kg dry matter intake increased the 
progesterone concentration and shortened the 
service period in dairy Jersey cows. 
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