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ABSTRACT
Bypass fat is the calcium salt of fatty acid used as a major source of energy for production and

reproduction in high yielding cattle. Hormonal protocols may not be effective for treating reproductive
problems in energy deficient animals. Henceforth, the current study was undertaken to evaluate the
effect of hormonal protocol in reproductive disorder crossbred Jersey cattle supplemented with bypass
fat. A 60 days study was conducted in eighty reproductive disordered Jersey cattle consisting of 48 cows
and 32 heifers divided into four groups having 20 animals each (containing both anoestrus (12) and
repeat breeder (8).  Group T0 was control (normal feeding practices of farmer consisting of straw-based
diet and locally available concentrate like wheat bran and mung chunies), T1 group: T0+ Bypass fat @
100g/day/animal), T2 group: T1+ hormone (Double synch) and T3 group: T1+ hormone (Estra-double
synch). The growth rate, blood haematological, serum biochemicals and reproductive status of the ani-
mals were assessed. Significant improvement in average daily gain and reproductive performances was
observed in treated animals as compared to control. Maximum conception was achieved in group T3
(70%) followed by group T2 (60 %) and T1 (40 %). So, it was found that bypass fat along with estra
double synch protocol is most suitable in field condition for preventing reproductive disorder in cross
bred cattle.
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INTRODUCTION

Bypass fat or rumen protected fat is an energy
supplement recommended for high yielding dairy
cows including in their transition phase (Naik, 2013).
It helps for the release of luteinizing hormone (LH),
growth of follicles and ovulation in animals
(Imakawa et al., 1987). It provides the fatty acids
which act as a precursor of progesterone essential
for better reproductive performances (Staples et al.,
1998). Addition of protected fat causes higher
conception rate, increased pregnancy rate and
reduced service period (Moriel et al.,
2009).Hormonal treatments with gonadotropin
releasing hormone (GnRH) and prostaglandin
(PGF2á) synchronise estrus, enhances ovulation and

maximizes the proportion of cow’s inseminated
(Barros et al., 1999). Administration of two doses
of PGF2á at 14 days apart brings estrus in animals
(Stevenson et al., 2000). Hormonal protocols like
double synch and estra double synch enhanced the
reproductive performance of cross bred animals in
field condition (Sahoo et al., 2017). Treatment of
hormones along with energy supplement may be a
potential mean to enhance the performance of
reproductive disorder animals. Keeping this in view
with the paucity of work done, an attempt has been
made to assess the combined effects of bypass fat
and hormonal protocol on the performance of
anestrous and repeat breeding animals in Nimapara
block of Puri district, Odisha.
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MATERIALS AND METHODS

An on-farm trial was carried out in Nimapara
block (20.07º N latitude and 86.02º E longitudes at
an altitude of 19.3 meters) of Puri district, Odisha,
India, which lies in east and south eastern coastal
plain agroclimatic zone. The average rainfall of the

Table 1. Incidence of reproductive disorder of surveyed and experimental crossbred jersey cattle

zone is about 1449.68 mm. A survey work was
conducted for obtaining general information from
the dairy farmers viz., breed, age of animals, details
of estrus, age at first calving, calving number,
services per conception, date of last calving,
anestrus, post-partum anestrus, repeat breeding and
feeding practices of the animals (Table 1).

Attributes Numbers 

Number of cows surveyed 165 
Number of cows with reproductive disorder 92 
Percentage of cows with reproductive disorder 55.76 
Number of heifers surveyed 196 
No. of heifers with reproductive disorder 75 
Percentage of heifers with reproductive disorder 38.26 
Total crossbred animal with reproductive disorder (%) 46.26 
Total No. of crossbred animals selected for experiment 80 
Age at first estrus (days) 541.8±12.50 
Age at first calving(days) 1110.5±25.50 
Calving interval(days) 568.7±10.90 
First post-partum estrus observation (days) 175.2±8.40 

 
Further, the reproductive statuses of the cross

bred animals were assessed by per-rectal
examination of individual animal. Each animal was
examined per rectally to know the status of
reproductive organs like cervix, uterus and ovary
etc. On the basis of breeding history and per-rectal
findings, eighty reproductive disordered crossbred
animals with no physiological and anatomical
abnormality were selected and dewormed with
Fenbendazole @ 10 mg/kg body weight to rule out
the possible effect of worms on reproduction of the
animals.

Four kg rice bran oil was heated in an aluminium
pan followed by addition of 120 ml of concentrated
sulphuric acid and 500 ml of water. In a separate
container 1.6 kg calcium oxide was mixed
thoroughly in 10 liters of water and this mixture was
added to the aluminium container containing the acid
oil and boiling was done in a low flame for about 30
minutes. The mixture was sieved in a muslin cloth
with repeated washing with tap water to get the
bypass fat (Garg, 1997; Naik et al., 2007a; 2007b;
2009a).The important reproductive hormones viz.
gonadotropin releasing hormone (GnRH) analogue

(Buserelin acetate), prostaglandin F2á (Dinoprost
tromethamine) and estradiol benzoate was used. In
double synch protocol PGF2á and GnRH were used
twice each on any day of cycle in the manner of (0
day: PGF2á, 2nd day: GnRH, 9th day: PGF2á, 11th day:
GnRH). Fixed time artificial insemination was
conducted twice on 16 and 24 hours of last GnRH
injection. The same protocol was used for both
anoestrus and repeat breeding animals (Savalia et
al., 2014). In estra-double synch protocol
replacement of last GnRH injection of double synch
with estradiol benzoate in the manner of (0 day:
PGF2á, 2nd day: GnRH, 9th day: PGF2á, 10th day:
Estradiol benzoate). Fixed time artificial
insemination was conducted twice on 48 and 72
hours of last estradiol injection (Biradar et al., 2014).

Eighty reproductive disordered cross bred Jersey
cattle consisting of 48 cows and 32 heifers were
divided into four groups having 20 animals each
(containing both anoestrus (12) and repeat breeder
(8). The ratio between cows and heifer in a group
was kept 3:2.  Group T0 was kept as control (normal
feeding practices of farmer consisting of straw-based
diet and locally available concentrate), where as
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T1group was additionally supplemented with bypass
fat @ 100g/day/animal. Animals in T2 and T3 were
treated with double synch and estra double synch
protocols along with bypass fat supplementation
(100g/day/animal) respectively. The prepared bypass
fat contains 6.90 % Ca and 72. 50 % ether
extract.The same protocol was used for both
anestrous and repeat breeding animals. The
experiment continued for 60 days.

All the treatment groups were maintained as per
the standard managemental practices. At 60 days of
the experimental feeding, 05 ml of blood was
collected aseptically from each animal by jugular
vein puncture in the morning (before watering and
feeding), into clean and dry test tubes and kept in
slanting position for 45 minutes at room temperature.
The blood samples were then centrifuged at 3000
rpm for 15 minutes to harvest serum and stored at

“20°C for further analysis. Similarly, 2ml of blood
was collected in an EDTA vial for the estimation of
haematological parameters.

The body weight of the animals was recorded in
monthly interval during the experimental period
using Johnson’s formula (1940). Body condition
score (BCS) of the animals were measured at start
and end of the experiments by observing the flesh
covering at spinous process of loin and rump region,
prominence of spinous processes, sharpness of
spinous processes, prominence of depression in tail
head region etc. (Ferguson et al., 1994).
Representative feed and fodder (doob grass, paddy
straw and concentrates viz. wheat bran and mung
chuni) samples offered to the experimental animals
were collected from the farmers and were analysed
for proximate principles (Table 2) as per AOAC
(1995).

Table 2. Composition and nutritive value of feeds and fodders offered to the animals on dry matter basis

Ingredients DM 
(%) 

CP 
(%) 

CF 
(%) 

NFE** 
(%) 

EE 
(%) 

Ash 
(%) 

DCP* 
(%) 

TDN* 
(%) 

Paddy straw 90.0 2.90 37.4 48.3 2.70 8.70 0 41.1 
Wheat bran 85.2 15.4 10.7 64.9 3.45 5.50 11.8 74.7 
Mung chuni 89.5 24.5 16.0 48.6 2.80 8.10 - - 
Doob grass  21.0 6.30 28.8 53.1 1.30 10.5 3.89 47.8 

 *Reported values (NDDB, 2012), **Calculated values

The haemoglobin content of the blood samples
was estimated by Hellige and Sahli’s haemoglobin
meter. The PCV (%) determinations of all the blood
samples were carried out by the procedure given by
Jain (1986). Total erythrocyte count (TEC) was
estimated by Haemocytometer and is expressed as
106 cells/ mm3.The serum concentration of glucose,
total protein and albumin was estimated by
automated biochemistry analyser (Turbo Chem 100,
CPC Diagnostic Pvt. Ltd., Chennai, India) following
standard procedure. Globulin concentration was
determined by subtracting the albumin from the total
protein concentration in the serum samples.

The animals were regularly monitored for the
onset of heat. The heat was detected by behavioral
symptoms (Layek et al., 2011). Animals exhibiting

the sign of heat were per-rectally inseminated
artificially by the local Veterinary Asst. Surgeons as
per the time fixed. Pregnancy diagnosis was
conducted routinely per-rectum at 45 days post
insemination. Statistical analysis of the data obtained
was done by using Software Package for Social
Sciences (SPSS) version 17.0 (2008) and one-way
analysis of variance (Generalized Linear Model,
ANOVA) with comparison among means was made
by Duncan’s multiple range test (Duncan, 1955) with
significance level of P d” 0.05.

RESULTS AND DISCUSSION

The chemical composition of paddy straw, wheat
bran, mung chuni and doob grass fed to the cross
bred Jersey cattle during the experimental period was
presented in Table 2. Similar to our observation FAO
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(2012) formulated that wheat bran contains 86.80%
DM and 15.10% CP. Similarly, NDDB (2012)
observed that wheat bran has 13-16% CP and 65%
TDN, paddy straw has 3% CP and 40% TDN, pulse
chuni has 20-25% CP and 55-65% TDN. Rahman et
al. (2010) reported that different varieties of paddy
straw had DM content that ranged from 92.21 to
93.05%, CP content ranged from 3.49 to 5.10%. The
variation in proximate composition of paddy straw

might be due to geographical and different method
of cultivation in the survey area. The bypass fat
contains 6.90 % Ca and 72. 50 % ether extract.
Similar to our observation Naik et al. (2007a) and
Naik et al.(2007b) observed that bypass fat contains
70-75% fat and 7-8% Ca.

Average daily gain was significantly (P<0.05)
higher in all the treatments compared to control
(Table 3).

Table 3. Body weight and body condition score of experimental animals before and after the experiment
Parameters        T0       T1       T2         T3      P value 
BW 0 252.4 

±5.21 
251.9 
±5.11 

250.6 
±5.44 

253.3 
±6.21 

 
0.310 

BW 60 262.1 
±5.21 

265.7 
±10.12 

266.6 
±5.42 

271.9 
±6.18 

 
0.140 

ADG (g) 162.0a 
±9.51 

230.58b 
±8.58 

266.1bc 
±9.70 

310.0c 
±11.30 

 
0.017 

BCS 0 
2.30 

±0.16 
2.40 

±0.12 
2.45 

±0.11 
2.50 

±0.16 0.505 

BCS 60 
2.35a 
±0.16 

2.90ab 
±0.13 

3.25ab 
±0.10 

3.50b 
±0.08 0.013 

Values bearing different superscripts in a row differ significantly (P<0.05)

No significant difference was observed among
the hormone treated groups. Increase in body weight
in dairy cows by feeding bypass fat (150-200 g/ day)
has been reported by earlier workers (Naik et al.
2009b; Wadhwa et al., 2012). Scheffler et al. (2003)
in Holstein cows also found that the ADG in animals
treated with estradiol implant was significantly
higher (P<0.05) than that of control groups without
any treatment. Contrary to this, Trenkle (1976) did
not observed any significant (P>0.05) effect of
hormone treatment on body weight gain of cows.
The increased ADG in treated groups might be due
to the effect of extra energy (approximately 660
Kcal) supplementation in the form of bypass fat in
treated animals than control. Body condition score
(BCS) in all the treatment groups differed
significantly compared to control indicated that

supplementation of bypass fat alone (Naik et al.
2009b) or with hormones (Sahoo et al., 2017)
improved the BCS at 60 days of the experiment.
Among the treatments, higher BCS was observed in
T3 compared to T2, which was significantly
(P<0.05) higher BCS than T1. Higher BCS in
hormone treated animals may be due to higher
nutrient metabolism than alone bypass supplemented
animals (Sahoo et al., 2017). The increased BCS was
indicated by increased body weight, general health,
glossy skin of the animals compared to control.

No significant (P>0.05) difference between
control and treatment groups was observed with
respect to Hb, PCV and RBC concentration, which
revealed that hormones along with bypass fat did
not exert any effect on the blood haematology of
cross bred cattle (Table 4).
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Values bearing different superscripts in a row differ significantly (P<0.05)

Table 4. Haemato biochemical profile of experimental animals at end of the experiment
Parameters       T0      T1          T2        T3       P value 
Haematology  

Haemoglobin 
(g/dl) 

11.4 
±0.44 

12.7 
±0.48 

11.0 
±0.74 

11.9 
±0.23 0.220 

RBC (X 106/ mm3) 5.72 
±0.16 

6.03 
±0.31 

6.42 
±0.63 

6.13 
±0.10 0.548 

Packed cell 
volume (%) 

26.73 
±1.00 

28.8 
±1.45 

28.5 
±0.88 

30.20 
±0.97 

 
0.392 

Serum biochemical’s 
Glucose 
(mg/dl) 

42.0a 
±1.62 

53.3b 
±1.27 

55.1b 
±3.50 

58.6b 
±3.30 0.040 

Total Protein 
(g/dl) 

6.10 
±1.21 

5.90 
±0.58 

6.06 
±0.66 

6.04 
±0.75 

 
0.927 

Albumin 
(g/dl) 

3.25 
±0.18 

3.14 
±0.30 

3.20 
±0.21 

3.15 
±0.21 

 
0.170 

Globulin 
(g/dl) 

2.85 
±1.02 

2.76 
±0.30 

2.86 
±0.68 

2.89 
±0.62 

 
0.634 

 
Similarly, Hamam et al. (2013) observed that

hormonal treatment had no effect on blood
haematology of cows. Savsani et al. (2013) reported
that supplementation of bypass fats has no effect on
Hb content of dairy cattle. Khamas et al. (2013)
reported a significant reduction in Hb content of
Holstein heifers after administration of PGF2á.
Supplementation of bypass fat in hormone treated
animals may be responsible for maintaining normal
hematological picture throughout the experiment.
The serum concentration of glucose was
significantly (P<0.05) increased in by pass fat
supplemented animals than control, whereas total
protein, albumin and globulin concentration were
similar (P>0.05) among the treatments. Similar to
this experiment, Karcagi et al. (2010) observed
significant increase (P<0.05) in blood glucose level
after supplementation of rumen protected fat.
Increased insulin levels in the blood are an indicator
for increased glucose level in animals supplemented

with bypass fat at 2.5% of DMI per day (Tyagi et
al., 2010). Treatments with hormones like double
synch and estra double synch causes increased
glucose level in blood by enhancing gluconeogenesis
process (Savalia et al., 2014). Grewal et al. (2014)
reported that supplementation of bypass fat (200g/
day/animal) and niacin (12g/day/animal) had no
influence on the plasma protein levels of crossbred
animals.  Similar to this study, many scientists
observed no significant effect of hormones serum
protein concentration (Nakrani et al., 2014; Parmar
et al., 2015). Savalia et al. (2014) reported that
administration of GnRH-PGF2á-GnRH (GPG)
protocol to anestrus and repeat breeder buffaloes had
no effect on the total protein, albumin and globulin
concentration of treated animals. Examination of
animals at 60 days of the experiment showed
improved ovarian conditions in both anoestrus and
repeat breeders treated with bypass fat and hormones
(Table 5).

Table 5. Ovarian condition of anoestrous and repeat breeder animals of experimental animals before and after
the experiment

Attributes 
( %) 

At 0 day At 60 days 
T0 T1 T2 T3 Total T0 T1 T2 T3 Total 

Anoestrous 
Non 
functional 33.3 33.3 50 33.3 37.5 33.3 33.3 0 0 16.6 

Sub active 50.0 66.6 33.3 50.0 50.0 33.3 16.6 33.3 16.6 25.0 
Functional 16.6 0 16.6 16.6 12.5 33.3 50 66.6 83.3 58.3 
Total 100 100 100 100 100 100 100 100 100 100 
Repeat breeders 
Sub active 35.7 35.7 28.5 28.5 32.1 28.5 14.2 7.15 7.15 14.2 
Functional 64.2 64.2 71.4 71.4 67.8 71.4 85.7 92.8 92.8 85.7 
Total 100 100 100 100 100 100 100 100 100 100 
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Out of 12 anoestrus and 8 repeaters in bypass
supplemented group (T1) 10 animals (50%)
exhibited estrus and 8 animals conceived (40%).
Similarly, in T2 group 15 animals (75%) showed
estrus out of which 12 animals (60%) conceived.
Animals in T3 group showed 80% (16) estrus
symptoms, whereas 14 (70%) animals became
pregnant. Similar observations were also reported
in confirmatory to our findings by Rutigliano et al.
(2008). Haider et al. (2017) reported 90% estrus
response in controlled internal drug release (CIDR)
along with GnRH treated non-descript cows of
Punjab. Sahoo et al. (2017) observed 60%
conception rate in estra double synch protocol, which
has been increased to 70% due to additional
supplementation of bypass fat in our experiment.
But Diskin et al. (2002) observed that Ovsynch
protocol yielded low conception rate in beef herds
showing high percentage of anoestrous which was
contradictory to our results.

CONCLUSION

Dietary supplementation of bypass fat along with
hormonal treatment (double synch and estra double
synch) can be recommended to prevent anestrous
and repeat breeding in cross bred cattle in field
condition as they enhanced the growth and
conception rate.
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