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Abstract 

Objectives: The study was conducted to evaluate the effect of blood glucose on the body weight gain, milk yield and post-partum onset of 

oestrus in cows.  

Materials and Methods: A total of 10 cross breed cows with same age, parity and post-parturient stage were divided as control A (n=5) 

and treated B (n=5) groups at Bangladesh Agricultural University Dairy Farm. Standard rations with 0.5 kg concentrate and 4kg green 

grass were supplied in treated group. The body weight changes were measured and blood sample was collected at 10 days interval.  

Results: The initial mean value of blood glucose was 2.0± 0.2 and 2.4 ± 0.1 mmol/L just after parturition in group A and group B, 

respectively. The highest values of blood glucose were 2.4 ± mmol/L and 3.7 ± 0.3 mmol/L, and the onset of post-partum oestrus was 

90.120 (104±11.4) and 80-100 (88.0 ± 8.4) days in groups A and B, respectively. The difference of onset of post partum estrus between 

two groups of cows were statistically significant (p<0.01). The daily weight gain in two groups on an average were 78.8 ± 8.0 g and 176.0 

± 11.0 g, where the net body weight gain were 3.77% (9.4 ±1.3 kg) and 8.19% (21.2 ± 1.6 kg), respectively. The body weight gain of 

treated cows was significantly (p<0.01) higher than the control one. The linear improvement in the milk yield was observed up to 70th day 

of lactation. Milk yield was significantly (p<0.01) higher in treated cows (3.7 ± 0.3 lit./day) than that of control (3.1 ± 0.2lit./day).  

Conclusion: It is concluded that cows fed with higher concentrates had increase milk yield and higher level of glucose in blood which 

might have positive influence in the brain to regulate gonadal activity and shortened post partum periods in cows. 
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Introduction* 
Among various environmental factors encountered for cows 
living in natural conditions, nutrition is one of the predominant 
environmental cause regulating reproductive functions 
throughout the live. Low food resources lead to a negative 
energy balance with reproductive system failure for further 
production that ultimately reduced the live animal values (Maeda 
et al., 1996). It has been found that there is a positive 
relationship between blood glucose and reproductive 
performance (delayed uterine involution, onset of post-partum 
oestrus) in dairy cows (Miettinen, 1990). The glucose serve as 
an energy fuel for the cells of the central nervous system (CNS) 
could act as a signal for metabolic status on neuronal control of 
GnRH secretion (Whitaker et al., 1993). Availability of metabolic 
fuel such as glucose plays an important role in regulating 
gonadal activity through the modulation of LH secretion (Wade 
and Schneider, 1996; Tsukahara et al., 1999).  

To achieve satisfactory economic benefit from the dairy industry, 
inter calving interval should not exceed 365 days (Opsomer et 
al., 1996). In order to maintain 365 days calving interval, the 
average interval between calving and onset of ovarian rebound 
should not exceed 60 days (Morrow et al., 1986). Prolonged 
interval (>85 days) between calving and onset of oestrus in 
regarded as one of the most important gynecological problems 
responsible for failure to maintain optimum reproductive 
efficiency which intern causes economic loss to the dairy 
farmers (Coleman et al., 1985).Considering these important 
economical aspect of the dairy farmers, the present study was 
conduct to investigate the effects of blood glucose on the onset 
of oestrus in post partum dairy cows.  

                                                 
* Corresponding author: faruk_vet@yahoo.com 

Materials and Methods 
Selection of cows 
Ten cows at post-partum stage from Bangladesh Agricultural 
University (BAU) Dairy Farm were randomly selected on the 
basis with the history of calving within 10 days during the period 
January to June 2004. The cows were grouped into two having 
five cows in each. Group A (n=5) was treated as control and 
Group B (n=5) was treated as experimental. All cows calved 
normally had no history of periparturient diseases or disorders. 
The cows were regarded as apparently healthy and free from 
detectable abnormalities of the genital tract. All the available 
information of the animals is given in tabular form in Table 1 and 
Table 2. 

Table 1.  Description of the cows (Group A) 

SL. No. Breed 
Body 

weight (kg) 
Average initial weight (kg) 

(Mean ±SD) 

1 Sahiwal ×Sindhi 258 

249.2 ± 25.3 

2 Jersey × Sahiwal 227 

3 Sahiwal × Holstein  269 

4 Red Chittagong 218 

5 Red Chittagong 274 

Table 2. Description of the cows (Group B) 

SL.No. Breed 
Body 

weight 
(kg) 

Average initial 
weight(kg) 

(Mean ±SD) 

1 Sahiwal ×Jersey 268  

258.6 ± 29.8  

2 Sahiwal ×Sindhi 247  

3 Sahiwal×Holstein 290  

4 Red Chittagong 275  

5 Sahiwal × Red Chittagong 213  
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Feeding 
Two rations were prepared one is termed as control ration 
consisting of rice straw, green grass and mixture of concentrate 
contains wheat bran, rice polish, oil cake and common salt at  
the ratio of wheat bran: Rice polish: Oil cake was 4:2:1.  The 
supplemented ration contained all the ingredients as in control 
ration with an addition of 0.5 kg extra concentrate plus 4 kg 
green grass. The composition of two rations is given in Table 3. 
Both rations were divided into two equal halves and supplied 
twice daily, one half in the morning at 6.30 AM and the other half 
in the afternoon at 4.30 PM. Roughage portion of the rations was 
given first and then the concentrations were fed to the animals. 
Common salt was supplied to all groups of cows (Table 3).  

Table 3. Composition of both control and supplemented rations 
supplied to the animals 

Feed ingredients Group A Group B 

*Concentrates  2 kg/day/cow 2.5 kg/day/cow 
**Green grass 6 kg/day/cow 10 kg/days/cow 
Rice straw Ad libitum Ad livitum  
Grazing on pasture Twice a day 9 am-11 am 

and 1 pm-5 pm 
Twice a day 9 am-11 
am and 1 pm-5 pm 

* Concentrate mixture contains wheat bran, rice polish, oil cake and common 
salt.  The ratio of wheat bran: Rice polish: Oil cake was 4:2:1. 
**Green grasses contain mainly para, napier and road side grass.  

Housing and management 
All the cows were reared intensively. Animals were placed 
hygienically in individual stall in a well-ventilated “face out 
stanchion barn” house. Animals were allowed to limited grazing 
two times daily at the nearby pasture area of Dairy Farm. 
Attempts were supplied to the animals in a separate manger 
immediately after milking. Routine deforming against liver flukes, 
round worms was in practice and the cows were vaccinated 
routinely against Anthrax, Black Quarter and Foot and Mouth 
Diseases. Careful observation was made on the physical 
condition of the animals throughout the experimental period. 

Measurement of body weight 
The animals were weighed individually at the beginning of the 
experiment just after calving. It was the initial weight of the 
individual cows. Then the subsequent weights were taken at 10 
days interval till the end of the experiment, with the help of a 
measuring tape “Rondo” (Hauptner-Instrument Gmbh CH 8304 
Wallisellen, Switzerland) made of tear resisting glass fibre. In 
determining the live weight of cattle,  chest circumference of the 
animal was measured behind the humps of the elbow joints. 
Measurement of circumference was recorded in centimeters 
(cm) while the live weight was measured in kilograms (kg) 
directly on the reverse side of the measuring tape.  

Daily milk yield  
All cows were milked by hand, keeping their calves at their feet 
during milking. The cows were milked twice daily at an interval 
of 8 hours. The average morning and evening milk yield was 
recorded to get the actual milk yield of cows in a day. Milk yield 
of individual cow was recorded 10 days apart from the dairy 
farm register.  

Collection of blood sample 
Blood samples were collected from the ear vein after parturition 
and then every 10days apart until end of the experiment. After 
proper restraining of animals, the blood collection area was 

cleaned with Tr. Iodine. Then about 0.5 ml blood was collected 
with the disposable plastic syringe and 21-G needle.  

Estimation of blood glucose  

Blood glucose was measured using Glucotrend® monitor and 

Accu-check® advantage glucose kits (Roche Diagnostic GmbH, 

Mannhein, Germany). At fist Glucotrend® monitor was started 

with a single small press on the start button. After the monitor 

was showed the code number the Accu-check® strip was 

inserted into the monitor. Then one drop of blood was placed on 

the test zone of the strip. The values were shown on the screen 

in digital form expressed in mmol/L.  

Statistical analysis 

All the record and calculated data were statistically analyzed 

using analysis of variance technique by a computer using SPSS 

statistical computer package program and students t-test. 

ANOVA tables were given to compare data among selective 

treatment.  

Results 
The initial mean value of blood glucose were 2.0 ±0.2 and 2.4 ± 

0.1 mmol/L just after parturition in group A and group B, 

respectively. The highest value of 2.4 ± 0.4 mmo/L and 3.7 ± 

0.3 mmol/L were recorded at 70 days after parturition in group A 

and B, respectively. Difference in body weight between two 

groups was statistically significant (p<0.05) (Table 4).  

Table 4. Changes of blood glucose level in cow 

Groups Initial Blood glucose 

level mmol/lit 

Treated Blood glucose 

level mmol/lit 

Difference 

A 2.0±0.2 2.4±0.4 
0.001 

B 2.4±0.1 3.7±0.3 

The days required for onset of post-partum oestrus are 

presented in Table 5. It was found that the cows of controlled 

group (Group A) started their post-partum oestrus in between 

days 90-120 (104 ± 11.4), while in supplemented group (B) it 

started in between days 80-100 (88.0 ± 8.4). The difference 

between the group A and B was statistically significant (p<0.01).  

Table 5. Onset of first oestrus after parturition in control cows (group A) 

Sl. No. 
1st observed post 

partum oestrus (Day) 
Mean ± SD 

(days) 
Significance 

1 100 

104.0 ± 11.4 NS 

2 90 

3 110 

4 120 

5 100 

NS= Non significant  

The body weight changes of cows in both supplemented and 
control groups during the period of experiment are summarized 
in Table 6. It was observed that animals of both groups A and B 
had 0.7% and 0.5% body weight loss, where initial body weights 
were 249.0 ±25.3 and 258.6 ±29.8 kg, respectively at first ten 
days after calving. At day 20 after calving, the body weights 
started to increase. It was observed that from day 20 after 
calving, there was a linear improvement of body weight 
throughout the whole experimental period. At the end of 120 
days post-partum, it was found that there were 3.8% (9.4 ±1.3 
kg) and 8.2% (21.2 ± 1.6) net body weight gain in group A and B 
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in comparison with the initial body weight of 249.2 ± 25.3 kg and 
258.6 ± 28.8 kg, respectively (Table 6). It was clear that the 
body weight gain of animals of supplemented group was higher 
than that of animals of control group receiving normal ration. 

Table 6. Body weight changes in cows 

Groups 

Body weight in Kg (Mean  SD) 

Initial 
Days 

Net wt. 
gain 

Daily wt. 
gain 

(g/day) 
10 20 30 40 50 60 70 80 90 100 110 120 

A (n=5) 
249.2 

25.3 

247.4 

25.5 

247.8 

25.6 

248.8 

25.1 

250.4 

25.2 

251.6 

24.9 

252.4  

 24.5 

253.2 

24.8 

254.0 

24.7 

255.4 

24.1 

256.4 

 24.1 

257.2 

29.9 

258.6 

24.1 
9.41.3 78.08.0 

B (n=5) 
258.6 

29.8 

257.4 

29.9 

258.8 

30.0 

269.8 

29.5 

260.6 

29.9 

263.0 

29.4 

265.4 

29.1 

267.8 

29.1 

270.6 

28.8 

273.2 

29.3 

275.6 

29.5 

277.6 

29.1 

279.8 

29.0 
21.21.6 17611.0 

Table 7. Changes in milk yield of cows 

Groups 

Milk yield in litres (MeanSD) 

Days of lactation period Average 
milk yield 
(lit/day) 

10 20 30 40 50 60 70 80 90 100 110 120 

A (n=5) 
3.1
0.2 

3.3
0.3 

3.6
0.3 

3.8
0.2 

3.6
0.3 

3.5
0.3 

3.3
0.3 

3.1
0.2 

2.9
0.2 

2.7
0.3 

2.5
0.4 

2.4
0.3 

3.10.2 

B (n=5) 
3.2
0.2 

3.5
0.3 

3.8
0.4 

4.0
0.4 

4.0
0.4 

4.1
0.3 

4.2
0.3 

3.8
0.3 

3.7
0.3 

3.5
0.3 

3.3
0.4 

3.1
0.3 

3.70.3 

It was also evident from the Table 6 that the daily weight gain of 

group A (control group) and B (supplemented group) was 78.0 
±8.0 g/day and 176.0 ± 114.0 g/day, respectively. The daily 

body weighty gain of animals of group B (supplemented group) 
was significantly (p<0.01) higher than of animals of group A 

(control group). 

The changes in milk yield of cows in both control and 
supplemented groups are summarized in Table 7. From the 

Table 8, it was found that the average milk production of group 

A and B were 3.1 ± 0.2 and 3.7 ± 0.3 L/day, respectively. It was 
seen in Table 7 that the milk yield was significantly (p<0.01) 

higher for supplemented (Group B) in comparison with control 
(Group A). 

Discussion 
In supplemented group blood glucose level significantly (p<0.05) 

increased than the control one. This may be due to energy rich 

diet, carbohydrates as supplementation with control rations. 
Similar result has been found by Kinoshita et al. (2003). This 

increased blood glucose level caused earlier onset of post-
partum oestrus in experimental group compared to the control 

one. Glucose plays an important role as a metabolic regulator in 

reproductive functions. Changes in glucose availability control 
reproductive function by regulating GnRH/LH release (Wade et 

al., 1996). Glucose is considered to be one of the major signals 
sensed by the brain energy sensor to regulate reproductive 

function (Kinoshita et al., 2003). This may be the probable 

explanation that increased glucose level influences the onset of 
post-partum oestrus. 

The reproductive efficiency of cows after calving is largely 

dependent on energy balance (Britt, 1995; Ferguson, 1996). It is 
important to maximizing dry matter intake of high energy feed in 

early lactation, both for best reproductive performance and milk 
yield. Maximal intake of energy should extend beyond peak 

lactation, because this may lead to over conditioning of the cow 

with severe consequences to health and fertility. However, the 
onset of post-partum oestrus is the result of a set of complex 

interaction of different factor, rather than a single cause. But in 

general, CHO (blood glucose level) is regarded as marked 

effective on onset of postpartum oestrus (Nolan et al., 1988). 

The results of the present study show that glucose rich energy 
supplemented group required shorter period to show their post-
partum oestrus which is in agreement with Casida et al., (1988). 
Opsomer et al., (1996) stated that the establishment of ovarian 
cyclicity should not extend beyond 85 days for maintaining 365 
days intercalving interval. In our present study it was found that 
the animals in control group took 104.0 ± 11.4 days to show 
oestrus after parturition. This is in contrast with Casida et al. 
(1988) who found the average length from parturition to first 
estrus ranging 30-72 days in taurine dairy breeds. But in zebu 
cow’s body weight gain expressed with the behavioral estrus 
sign within 84-220 days after parturition (Rahman, 1992).  

In the present study changes of body weight and linear 
improvement of milk yield with behavioral estrus indicates that 
the cows of supplemented group maintained their lactation 
requirement well than non-supplemented cows. The controlled 
cows showed postpartum oestrus later in comparison with the 
supplemented cows. It has been suggested that energy balance 
in early lactation is important in determining the earlier onset of 
oestrus (Butler and Smith, 1989).  

Nutrition is one of the most important factors in gaining body 
weight at any time especially at post-partum reproduction 
(Sasser et al., 1988; Butler and Smith, 1989). Body weight loss 
or gain is dependent on the level of milk yield and total dry 
matter an energy intake. From the present study, it was 
observed that cows of supplemented groups gained 
considerable amount of live weight than the animals of control 
group. The increased body weight in group B, probably would 
have been due to incorporation of extra carbohydrate rich diet. 
Ultimately, nutrition supplementation showed better conversion 
of body tissue and consequently gained body weight. There is a 
report that body weight loss was greatest during the second 
week of lactation and cows began to gain weight by the fifth 
week of lactation (Gutherie and West, 1994). In the present 
study linear improvement of body weight of supplemented group 
from day 20 after calving (Fig. 2) resulted in earlier onset of 
estrus and this result is in agreement with Lobato and Torres 
(1995). 

Milk yield of cows in two groups had linear improvement up to 
70 days after calving which gradually decreased on the 
subsequent days even after supplementation. The milk yield 
slightly increased in cows of control group during first month 
after calving and then severely decreased. This result indicates 
that the cows cannot fulfill their nutrient requirements through 
diets of farm standard. It was found that during the experimental 
period the average milk yield of controlled and supplemented 
groups of animals were 3.1 ±0.2 and 3.7 ± 3.3 liters per day, 
respectively. The fact of having increased milk yield of treated 
group of the present study is in agreement with the work of 
Mondol (1988) and Nahar et al., (1992), who found that average 
milk yield of different crossbred and Red-Chittagong ranging 
3.0-3.8 liter/day with farm standard ration. This result agrees 
with the work of Halim (1992) who found that average milk yield 
of crossbreed dairy cows was 3.1 liter/day. Although the milk 



Islam et al. 16 

yield of crossbred cows of the present experiment agrees more 
or less with the findings of other investigators the average milk 
yield of crossbred cows is not satisfactory.  

Conclusions 
It can be concluded from the study that blood glucose had a 
positive effect on onset of post-partum oestrus through the 
stimulation of the glucose-sensing mechanism in the brain. 
Cows those are fed more concentrate and green grass gained 
adequate body weight resulting in early onset of postpartum 
oestrus.  
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