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ABSTRACT 

A total of 491 buffaloes (Murrah and 
non-descript) reared under unorganized system 
from semi-arid and arid areas of Rajasthan, 
India, were screened for their reproductive status. 
These were screened by history taking, rectal 
palpation, Ultrasonography and follow up. Out of 
these screened animals 65.59% were of normal 
reproductive status (Involved recently parturiated, 
pregnant etc. animals) while remaining included 
11% cases of delayed puberty, 7.94% of delayed 
post-partum estrus, 5.5% of anestrus/ subestrus, 
3.87% of repeat breeding, 2.85% of prolapse, 
2.44% of infectious infertility and only 0.81% cases 
were of cystic ovarian degeneration (COD). Thirty 
animals were given bypass fat and area specific 
mineral mixture (ASMM) following parturition 
till 90 days postpartum, and results were compared 
with 20 animals from Control group. The uterus 
of animals given bypass fat and ASMM took 
significantly less time (24.50±0.34 mean days) for 
involution than Control group (33±0.61 mean days) 
also Experimental group took significantly less 
days (62.60±0.77 mean days) to show first estrus 
postpartum than Control group (87.00±0.44 mean 
days). First AI conception rate of Experimental 

group (60%) was also better than Control group 
(45%). 

Keywords: Bubalus bubalis, buffaloes, bypass 
fat, ASMM, uterine involution, first postpartum 
estrus, conception rate 

Abbreviations
COD: Cystic Ovarian Degeneration
ASMM: Area Specific Mineral Mixture
AI: Artificial Insemination
NDDB: National Dairy Development 

Board
DM: Dry matter
USG: Ultrasonography
ROP: Retention of placenta
NEB: Negative energy balance
LH: Luteinizing hormone
IGF-1: Insulin like growth factor-1
PUFA: Poly Unsaturated Fatty Acids
PGFM: Prostaglandin F metabolite

INTRODUCTION

India reached milk production (Provisional)  
of around 209.96 (2020-21) million tonnes out of 
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which around 45% milk is produced by buffaloes 
(GOI, 2021). Dairy profitability entirely depends on 
the optimum production. For optimum production 
to be maintained animal need to maintain optimum 
reproductive efficiency i.e., a calf each year which 
can be possible only if animal is given optimum 
nutrition based on scientific recommendations 
along with timely therapeutic intervention in 
cases of reproductive disorders. Ruminants are fed 
mostly crop residues with low energy, protein, and 
minerals which limit productive and reproductive 
performances (Ranjan et al., 2012). This can 
be overcome by feeding rumen bypass fat (Ca 
salt of fatty acid) which is partially resistant to 
biohydrogenation by the rumen microbes without 
risk of acidosis (Naik et al., 2009; Block et al., 
2005). The optimum results were more evident at 
the early lactation that too 2 to 3 % of bypass fat 
(150 to 300 g/day) (Gargouri et al., 2006). Apart 
from energy, macro and micro-nutrients play an 
important role in animal reproduction as they form 
components of metallo-enzymes and enzyme co-
factors (Kalasariya et al., 2016; Vala et al., 2018) 
thus directly and indirectly control endocrine 
mechanisms. However, areas with harsh climate 
like semi-arid and arid regions of Rajasthan, limit 
this reproductive efficiency even if animal is given 
optimum nutrition therefore greater emphasis is to 
be given on the interventions needed to improve 
reproduction especially in buffaloes because these 
prefer low temperature and tropical climate. In the 
present project buffaloes were screened for their 
reproductive performance under semi-arid climate 
also animals were given bypass fat and ASMM to 
study enhancement in reproductive performance 
post-partum.

MATERIALS AND METHODS

Location of the study
Animals from semi-arid area (in and 

around Bikaner) of Rajasthan, India were screened 
for various reproductive disorders by history 
taking, rectal palpation, ultrasonography and 
follow up at regular intervals. Total sum of 491 
animals were screened.

Animals and Treatment group
The rumen-protected bypass fat (EnerFAT) 

is the Ca salt of a fatty acid consisting of a 
mixture of long-chain saturated and unsaturated 
fatty acid based on palm oil fatty acid distillate, 
a commercial product constituting 84% of fat (on 
DM basis). Thirty Post parturient buffaloes were 
taken in group as experimental and 20 animals as 
Control group and subjected to feeding by pass 
fat (source of energy) and ASMM from day of 
parturition to 90 days post-partum. The bypass fat 
and ASMM were given at rate of 20 g/ kg milk and 
100 g/ day to buffaloes, respectively. The animals 
were screened at every seven days (starting 14 
days postpartum) for assessing uterine involution. 
The effect of feeding of bypass fat and ASMM on 
uterine involution, day of first estrus post-partum 
and first estrus conception rate were studied.

Statistical analysis
All statistical procedures were carried out 

as per Snedecor and Cochran (1994). 

RESULTS AND DISCUSSIONS

Reproductive screening revealed that 
buffaloes are less prone towards cystic ovarian 
degeneration (Agarwal et al., 2005) as mentioned 
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in Table 1 and Figure 1 however up to 29% cases 
of COD (out of total ovarian affections) have been 
reported but that too from the culled animals also 
more cases were in right ovary (Srinivasan et al., 
2017), in the present research all the animals were 
of age less than 10 years however in previous 
reports these were found to be of old age groups 
(Srinivasan et al., 2017).

These animals showed highest cases of 
delayed puberty, delayed post-partum estrus and 
anestrus/ subestrus which may be due to nutritional 
deficiency together with poor unorganized 
management and climatic stress of semi-arid and 
arid region (Warriach et al., 2015). 

Infectious infertility cases were having 
history of dystocia/ retention of placenta/ prolapse 
during parturition. Out of total 12 cases 8 were 
having history of dystocia while 03 were with 
the history of retention of placenta while 01 case 
was having history of prolapse during parturition. 
Previously also it has been reported to be potent 
cause of infertility problems in buffaloes concurrent 
to parturition and postpartum contamination of 
pathogenic bacteria commonly (Azawi, 2010).

The incidence of Prolapse case was 
around 2.85% which is slightly lower than reported 
previously with 3 to 16% incidence (Nanda and 
Sharma, 1982; Bhatti et al., 2006; Mishra et al., 
1997; Rabbani et al., 2010; Akhtar et al., 2012; Al-
Saeed et al., 2017; Kumar and Singh, 2009; Khtri 
et al., 2013; Thakur et al., 2017). All these animals 
were multiparious and of age group more than 
10 years, none of the case involved primiparous 
animals. Out of total 14 cases more than 50% 
cases (08/14) were related to difficult or assisted 
birth while (04/14) could not shed their placenta in 
time however 02 cases were not having any history 
of above-mentioned reasons also none of these 
two animals prolapsed before, above mentioned 

history involve the predisposing factors reported 
previously also (Ingawale et al., 2020).

Feeding bypass fat significantly increased 
rate of involution of uterus compared to Control 
group as mentioned in Table 2. As has been reported 
before that these fats contain poly unsaturated fatty 
acids (PUFA) which enhance levels of PGFM in 
serum thus stimulating secretion of PGF2α which 
favors uterine involution (Mattos et al., 2004). 
However, some authors could not find significant 
effects of bypass fat over uterine involution in 
cattle (Nirwan et al., 2019)

Feeding bypass fat significantly reduced 
mean days required to show first estrus post-
partum (Table 2) by preventing negative energy 
balance (NEB) (poor nutrition and milk flushing) 
and thus shorten duration of post-partum acyclicity. 
Animals with low Body Condition Score are more 
prone to acyclicity (Baruselli et al., 2001) so feeding 
bypass fat in the diet shows prompt response in 
cyclicity and fertility (Lopes et al., 2009; Tyagi et 
al., 2010; Aardema et al., 2014). Conception rates 
too increased in groups fed bypass fat and ASMM 
(Table 3) as negative energy balance mediates 
its effects through glucose, insulin, insulin-like 
growth factor-1 (IGF-1) and luteinizing hormone 
(LH) (Beam and Butler, 1999) also it mobilize non-
esterified fatty acid and triglyceride to the liver 
where their accumulation severely deteriorates 
fertility (Bertics et al., 1992; Crowe et al., 2014). 
However, a recent report differs from the above 
finding where feeding bypass fat to dairy cattle 
could not significantly reduce the time to show first 
estrus (Nirwan et al., 2019).

Feeding ASMM along with bypass fat 
showed promising effects on the reproductive 
performance (early involution of uterus, less days 
required to first estrus and improved conception 
rates) (Table 2 and 3) as minerals are the 
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Table 1. reproductive status of buffaloes screened.

S. No. Reproductive disorder
No. of animals
(Total= 491)

Remarks

1
Animals with

normal reproduction
322 (65.59%)

Involved recently parturited, pregnant 
etc. animals

2 Repeat breeder 19 (3.87%) -

3 COD
04 (0.81%) 03/ 4 Right ovary

01/4 Left ovary

4 Infectious infertility 12 (2.44%)
08/12 Dystocia

03/12 ROP
01/12 Prolapse

5 Prolapse 14 (2.85%)
08/14 Dystocia/ assisted birth
04/14 Retention of placenta

02/14 no previous history of prolapse
6 Anoestrus/ subestrus 27 (5.50%)

Unorganized rearing, poor nutrition7 Delayed puberty 54 (11%)
8 Delayed post-partum estrus 39 (7.94%)

Table 2. Studies on the effect of feeding bypass fat and ASMM on involution and first estrus post-partum in 
buffaloes. 

Parameter
Buffalo 

(Murrah and Non-descript)
Experimental group Control group

Involution
(Mean days post-partum)

24.50±0.34a 33±0.61b

First estrus
(Mean days post-partum)

62.60±0.77a 87.00±0.44b

               Different superscripts within row differ significantly (P≤0.01).
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Table 3. Studies on the effect of feeding bypass fat and ASMM on first AI conception rate in post parturient 
buffaloes. 

Parameter
Buffalo

(Murrah and Non-descript)
Experimental group Control group

First A.I. conception rate
18/30
(60%)

9/20
(45%)

Figure 1. Reproductive status of screened buffaloes.
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components of hormones and thus directly regulate 
the endocrine activity. Being indispensable part of 
carbohydrate, protein and nucleic acid metabolism 
these command production of reproductive and 
other hormones and hence affecting postpartum 
fertility (Kumar et al., 2011). 
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