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ABSTRACT

Objective of this study was to examine the effects of dietary bypass fat supplementation on the
productive and reproductive performance of lactating cattle. Eighteen lactating crossbred (Holstein Friesian x
Haryana x Sahiwal) cattle yielding 14+2.0 kg milk per day and 10-15 days in milk were divided into three groups
on the basis of milk yield and parity. Group T, was fed control diet. Concentrate mixture in groupT, was added
with 2.15 % vegetable oil while that of T, was supplemented with 2.5% bypass fat. The DMI was similar in all 3
groups. Digestibility of dry matter, ether extract and organic matter were significantly (P<0.05) higher in group
T,. Digestible fat, organic matter and TDN intake were significantly (P<0.05) more in group T,. Average daily
milk production was higher by 8.72% in group T, and 18.02% in group T, as compared group T,. Average daily
4% fat corrected milk production in group T, was 21.37% higher than in group T,. Fat content in milk was higher
(P<0.05) in group T, than T, and T, however, milk protein content remained unaffected. Bypass fat in the diet
had positive effect on reproductive parameters. Net return over feed cost of 4% FCM yield was 30.37% higher
in group T,. It was concluded that supplementation of diet with bypass fat in early lactating crossbred cows
increased milk and milk fat yield leading to higher net returns.
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INTRODUCTION

Adequacy of nutrient supply to the lactating cows
is a prerequisite for their successful productive and
reproduction. Sixty to seventy percent of total input of
dairy farming is attributed to feed and fodder charges
(Jadhav et al., 2014). Exhaustion of body reserves
during early lactation (Butler, 2001) can substantially
affect milk yield and conception rate. Supplemental
lipids are often included to increase dietary energy
density (Staples et al., 1998) to keep the animals in
positive energy balance and thus improving the ovarian
physiological processes (Beam and Butler, 1997).
Animals have to be provided with protected fat which
increases availability of energy to animal without
compromising rumen dynamics because adding
unprotected fat/oil may further decrease fibre digestion
(Devendra and Lewis, 1974). Rumen protected fats
are absorbed readily from the lower digestive tract
without harming forage utilization in rumen (Hightshoe
et al., 1990). In view of the above facts, the present
investigation was carried out to assess the economics

of feeding protected fat in lactating crossbred cattle.

MATERIALS AND METHODS

The study was conducted at Lala Lajpat Rai
University of Veterinary and Animal Sciences, Hisar,
Haryana, India. Eighteen lactating crossbred cattle
yielding 14+2.0 kg milk/day and 10-15 days in milk of 1%
to 4 parity were selected and divided into three equal
groups viz. T, (control), T, and T, on the basis of milk
yield and parity. Cows were kept in well ventilated
feeding stall having arrangement for individual feeding.
Nutrient requirements of experimental cows were met
as per ICAR (2013). Concentrate mixture comprised
of maize (40 parts), soybean meal (10 parts), groundnut
cake (30 parts), wheat bran (17 parts), mineral mixture
(02 parts) and common salt (01 part). Cows in group T,
were fed control diet (concentrate mixture + wheat straw
+ green fodder), while those in groups T, were fed
concentrate mixture having 2.15% vegetable oil and
those in group T, which were fed bypass fat at 10 g per
kg milk yield per day by adding 2.5% bypass fat in
concentrate mixture. The diets were made iso-caloric
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by adjusting the amount of oil or bypass fat.

Feed intake was recorded at fortnightly intervals
on two consecutive days. Daily milk yield (morning plus
evening) was recorded using digital balance. Milk
samples were collected at intervals of fifteen days and
mixed before estimation of milk composition. Fat and
protein percentage were estimated with the help of
automatic milk analyzer machine (MRC Lab Milk
Analyzer, India Model: MIA-S-30, S/N: 9166). Fat
corrected milk was calculated by the formula: 4% FCM
(kg) = 0.4 x total milk (kg) + 15 x total fat (Tyrrel and
Reid, 1965).

Reproductive parameters (period from calving to
first estrus, service period, calving interval, number of
insemination per conception and conception rate) were
recorded for individual animal. A digestion trial of five
days collection period was conducted, during which an
accurate account of amounts of feeds offered, residue
(if any), and faeces voided were recorded. The samples
of feed offered, refusals and feces were analyzed for
proximate principles (AOAC, 2005). Economics of
supplementing bypass fat in concentrate mixture of
crossbred lactating cattle was calculated. Data were
subjected to statistical analysis, using SAS, 9.3.1 (2011)
version by following one-way analysis of variance
according to Snedecor and Cochran (1989). Treatment
means were separated by Duncan multiple range test
and were considered significant if P<0.05.

RESULTS AND DISCUSSION

The chemical composition of the feeds and
fodder are presented in Table 1. The ether extract
content of the concentrate mixture of T, T, and T, was
3.87,6.25 and 6.18%, respectively. Total fat content in
bypass fat supplement was 85.01%. The DM intake
was similar in all the groups (Table 2) which could be
ascribed to inertness of the added fat in the rumen
because of its low solubility. Intake of CP was also not
affected due to supplementation of protected fat or
vegetable oil in the diet of lactating crossbred cattle.
Similar findings were also reported by Singh et al.
(2014); Sonttakke er al. (2014) and Ramteke er al.
(2014).

The results of the study revealed that the
digestibility of DM, EE and OM were significantly
(P<0.05) higher in cattle fed bypass fat as compared to
non-supplemented groups (Table 2). Similarly, Len et
al. (2016) reported that dietary supplementation of
fat showed positive effects that resulted in the
improvement of digestibility of EE and OM in Murrah
buffalo calves. Digestible fat, organic matter and total
digestible nutrients intake were significantly (P<0.05)
augmented in experimental lactating cattle fed diet with
protected fat.

Average daily milk yield and FCM yield were
significantly higher in group T, as compared to control
(T,), whereas, the values were intermediary in group

Table 1. Chemical composition of concentrate mixture and fodder fed to experimental animals

Ingredient Attribute
DM On % DM basis
oM CP EE CF NFE Total ash

*Concentrate mixture

T, 92.47 92.01 21.06 3.87 5.89 61.19 7.99
T, 92.35 92.15 20.92 6.25 5.76 59.22 7.85
T, 92.50 92.08 20.95 6.18 5.79 59.16 7.92
Wheat Straw 94.46 87.92 2.59 0.97 37.24 48.12 11.08
Maize green 22.94 87.97 7.85 3.11 27.42 49.59 12.03
Berseem 14.24 87.17 15.43 3.24 18.67 49.83 12.83

DM, dry matter; OM, organic matter; CP, crude protein; EE, ether extract; CF, crude fibre; NFE, nitrogen free extract; “T,: Control, T:

2.20 kg vegetable 0il/100 kg; T,: 2.60 kg bypass fat/100 kg.
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Table 2. Nutrients’ intake and digestibility of nutrients in different groups

Parameter Treatment group”

Tl T2 T3
Nutrient intake
DMI (kg/d) 12.68+0.13 12.80+0.19 12.77+0.09
DCPI (g/d) 1504.42+9.67 1500.31£17.16 1539.99+13.16
DEEI (g/d) 297.20°+3.78 405.06°+2.28 457.03°¢1.16
DOMI (kg/d) 7.83'+0.10 7.89°+0.10 8.20°+0.11
TDNI (kg/d) 8.212+0.11 8.35%+0.10 8.62°+0.09
Digestibility (%)
DM 67.96+0.38 67.57*+0.51 69.44°+0.51
CP 70.25+0.37 70.28+0.41 71.47+0.35
EE 71.09°+0.63 75.14°+0.56 78.98+0.32
CF 58.48+0.43 57.51+0.49 58.16+0.48
OM 68.77°+0.38 69.28°+0.45 71.17°+0.16
NFE 70.57+0.82 71.66+1.27 73.17+0.62

DML, average daily dry matter intake; DCPI, average daily digestible crude protein intake; DEEI, average daily digestible ether extract intake;
DOMLI, average daily digestible organic matter intake; TDNI, average daily total digestible nutrient intake; DM, dry matter; CP, crude
protein; EE, ether extract; CF, crude fibre; OM, organic matter; FE, nitrogen free extract; *® Mean values bearing different superscripts within
row differ significantly (P<0.05); “T,: Control, T,: 2.20 kg vegetable 0il/100 kg; T,: 2.60 kg bypass fat/100 kg.

T, (Table 3). The increase in milk production on  digestion. The cows in group T, produced 21.37%
supplementation of protected fat could largely be  higher 4% FCM than group T,. More FCM production

attributed to improved energy balance without affecting ~ in crossbred cows indicated better utilization of

Table 3. Milk yield, feed conversation efficiency and economics of feeding bypass fat to cattle during
experimental period

Parameter Treatment Group® +SEM
Tl T2 T3

Milk yield, kg/d (%increase) 13.54 14.72%(8.72) 15.98(18.02) 0.49
FCM yield, kg/d (%increase) 13.71# 15.04*(9.70) 16.64°(21.37) 0.50
Milk fat (%) 4.12° 4.19° 4.28° 0.02
Milk protein (%) 3.55 3.58 3.61 0.04
FCE 1.10* 1.18° 1.30¢ 0.05
DMlI/kg FCM (kg) 0.96 0.91° 0.82¢ 0.03
Cost/kg FCM ) 15.63 15.26 14.71 -
4% FCM yield ) 3361.31 3678.90 4058.52 -
Total feed cost (%) 51659.30 53748.60 57637.00 -
Gross income (%) 100839.50 110367.00 121755.70 -
Net Return ) 49180.20 56618.40 64118.70 -
Saving per day (%) 201.50 232.00 262.80 -

FCM, 4% fat corrected milk, FCE, feed conversion efficiency; DMI, average daily dry matter intake. “T,: Control, T,: 2.20 kg vegetable oil/
100 kg; T,: 2.60 kg bypass fat/100 kg; **Mean values bearing different superscripts within row differ significantly (P<0.05)
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Table 4. Effect of dietary supplementation of bypass fat on reproductive performance in crossbred cattle

Parameter Group
Tl T2 T3

First estrus (d) 37.16+4.7 42.66+2.78 34.83+£3.51
First Al (d) 51.66+1.87 54.66+1.35 53.00+1.81
Service period (d) 68.50+8.14 69.16+6.33 62.50+3.69
Al/ conception (d) 1.66+0.33 1.66+0.33 1.30+£0.22
Days in lactation 259.16+8.55 273.00+13.87 269.50+5.38
Calving interval (d) 343.83+4.52 350.66+8.66 337.00+£3.99
Dry period (d) 80.00+£3.43 77.66+6.93 67.50+6.37
Birth wt of calf, kg 27.20+0.91 28.25+0.68 27.80+0.73

“T,: Control, T,: 2.20 kg vegetable 0il/100 kg; T,: 2.60 kg bypass fat/100 kg

nutrients due to bypass fat supplementation. Yadav et
al. (2015) also observed significantly higher milk yield
in the animals fed bypass fat supplement. Similarly, other
research workers (Garg et al., 2012; Dhulipalla et al.,
2013; Vahora et al., 2013; Grewal et al. 2014; Nam et
al., 2014) also reported significantly increased milk yield
in cattle by feeding of bypass fat and protein alone or in
combination. Sontakke er al. (2014) and Ramteke et al.
(2014) reported increased FCM yield due to feeding of
bypass fat. The milk fat content was higher (P<0.05) in
group T, (4.28) as compared groups T, (4.19) and T,
(4.12). Kirovski et al. (2015) also reported increased
milk fat content as a consequence of feeding protected
fat. In this experiment, CP content of milk was not
affected due to supplementation of bypass fat.

The feed conversion efficiency was the best
(P<0.05) in cattle fed bypass fat followed by oil
supplemental group as compared to control. The cost of
feeding for 1 kg 4% FCM production in T, (15.26) and
T, (14.71) was lower as compared to control T,
(X 15.63). The net return over feed cost of 4% FCM
yield was 30.37% higher when their diet was
supplemented with bypass fat at 10g per kg milk yield
as compared to control diet.

The reproductive performance of dairy cattle
measured in terms of artificial insemination (Al) per
conception, reduced service period, calving interval, dry
period and; increased days in lactation were improved
due to feeding of supplemental fat, best response was

obtained whilst protected fat was fed.

CONCLUSIONS

This study showed that digestibility of dry matter,
ether extract and, organic matter; and intake of total
digestible nutrients, digestible ether extract and
digestible organic matter improved significantly (P<0.05)
on dietary supplementation of bypass fat resulting in
increased milk yield, 4% FCM yield and fat content.
Feed conversion ratio improved in terms of 4% FCM
production in addition to improved reproductive
performance of the animals and higher net returns.

ACKNOWLEDGMENT

The authors are indebted to Vice Chancellor, Lala
Lajpat Rai University of Veterinary and Animal Sciences,
Hisar, Haryana for providing the infrastructure facilities
that enabled the successful completion of the research.

REFERENCES

AOAC. 2005. Official Methods of Analysis. 18™ edn.
Association of Official Analytical Chemists,
Gaitherburg, Madison.

Beam, S.W. and Butler, W.R. 1997. Energy balance and
ovarian follicle development prior to first ovulation
postpartum in dairy cows receiving three levels of
dietary fat. Biol. Reprod. 56: 133-142

Butler, W.R. 2001. Nutritional effects on resumption of
ovarian cyclicity and conception rate in postpartum
dairy cows. BSAS, Fertility in the High-Producing
Dairy Cow, Occasional publication no. 26: 133-145.

Devendra, C. and Lewis, D. 1974. The interactions between
dietary lipids and fibre in sheep. Animal Production,

Indian J. Anim. Nutr. 2020.37 (3): 213-217



Bypass fat in the ration of lactating crossbred cows

19:67-76.

Dhulipalla, S.K., Venkateswarlu, S. and Raja, K.K. 2013. Effect
of supplementation of Milk Dhara on milk yield and
milk composition in graded Murrah buffaloes. J. Adv.
Vet. Res. 3: 89-92.

Garg, M.R., Bhanderi, B.M. and Sherasia P.L.. 2012. Effect of
supplementing bypass fat with rumen protected
choline chloride on milk yield, milk composition and
metabolic profile in crossbred cows. Indian J. Dairy
Sci. 65:319-323.

Grewal, R.S., Tyagi, N., Lamba, J.S., Ahuja, C.S. and
Saijpaul, S. 2014. Effect of bypass fat and niacin
supplementation on the productive performance and
blood profile of lactating crossbred cows under field
conditions. Anim. Nutr. Feed Technol.14: 573-581.

Hightshoe, R.B., Cochran, R.C., Carah, L.R., Harman, D.L. and
Vanzant, E.S. 1990. Influence of source and level
of ruminal escape lipid in supplements on forage
intake, digestibility, digesta flow and fermentation
characteristics in beef cattle. Anim. Sci. 69: 4774-4782.

ICAR. 2013. Nutrient Requirements of Cattle and Buffalo. 3™
edn. Indian Council of Agricultural Research. New
Delhi, India.

Jadhav, S.E., Pattanaik, A.K., Dutta, N., Garg, A.K. and Verma,
A.K.2014. Nutrition, productivity and product quality
in farm animals. Center of Advanced Faculty Training
in Animal Nutrition, Indian Veterinary Research
Institute, [zatnagar, India. 218.

Kirovski, D., Blond, B., Katie, M., Markovie, R. and Sefer, D.
2015. Milk yield and composition, body condition,
rumen characteristics, and blood metabolites of dairy
cows fed diet supplemented with palm oil. Chem. Biol.
Technol. Agric.2: 1-5

Len, T.V.,Malla, B.A., Sharma, A.N., Kumar, S., Tyagi, N. and
Tyagi A.K. 2016. Effect of Different Bypass Fat Sources
on Nutrient Utilization, Blood Parameters and Growth
in Male Murrah Buffalo Calves. Indian J. Anim. Nutr.
33:376-382.

Nam, I.S., Choi, J.H., Seo, K.M. and Ahn, J.H. 2014. In vitro
and lactation responses in mid lactating dairy cows
fed protected amino acids and fat. Asian Australas. J.
Anim. Sci.27:1705-1711.

Ramteke, P.V., Patel, D.C., Parnerkar, S., Shankhpal, S.S., Patel,
GR., Katole, S.B. and Pandey, A. 2014. Effect of
feeding bypass fat prepartum and during early
lactation on productive performance in buffaloes.
Livest. Res. Int.2: 63-67.

SAS. 2011. SAS version 9.3.1. SAS Institute Inc., Cary, NC,
USA.

217

Singh, M., Sehgal, J.P., Roy, A.K., Pandita, S. and Rajesh, G.
2014. Effect of prill fat supplementation on hormones,
milk production and energy metabolites during mid
lactation in crossbred cows. Vet. World. 7: 384-388.

Snedecor, GW. and Cochran W.G,, 1989. Statistical Methods.
7" Edn. Iowa State University Press, Ames, [A.

Sontakke, U.B., Kaur, H., Tyagi, A.K., Kumar, M. and Saikh,
A.H. 2014. Effect of feeding rice bran lyso-
phospholipids and rumen protected fat on feed intake,
nutrient utilization and milk yield in crossbred cows.
Indian J. Anim. Sci. 84:998-1003.

Staples, C.R., Burke, J.M. and Thatcher, W.W. 1998. Influence
of supplemental fats on reproductive tissues and
performance of lactating cows. J. Dairy Sci. 81: 856-
871.

Tyrrel, H.F. and Reid, J.T. 1965. Prediction of the energy value
of cow’s milk. J. Dairy Sci. 48: 1215-23.

Vahora, S.G., Parnerkar S. and Kore, K.B. 2013. Productive
efficiency of lactating buffaloes fed bypass fat under
field conditions: effect on milk yield, milk composition,
body weight and economics. Iranian J. Appl. Anim.
Sci. 3:53-58.

Yadav, G, Roy, A. and Singh M. 2015. Effect of prilled fat
supplementation on milk production performance of
crossbred cows. Indian J. Anim. Nutr. 32: 133-138.

Received on 07-08-2-2020 and accepted on 12-09-2020

Indian J. Anim. Nutr. 2020.37 (3): 213-217



