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ABSTRACT

Improved feeding during pre-calving phase affects the Body Condition Score (BCS) that subsequently dictate the post-
calving productive and reproductive performance. The objective of this study was to investigate the effect of three levels
of concentrate supplementation [0.5, 1.0 and 1.5% of body weight (BW)] during pre-calving period on post-calving
reproductive and lactation performance in Nili Ravi buffalo heifers. Twenty-six pregnant Nili-Ravi buffalo heifers at 150
± 20 [Mean ± standard deviation (SD)] days in pregnancy with (BW=516± 57 KG, BCS (1-5) =3.98± 0.18) were
selected and divided into three treatment groups; Low (n=8), Medium (n=9) and High (n=9) and allocated three dietary
treatments. The treatments were basal diets composed of green fodder [dry matter (DM) = 2.0% of body weight (BW)]
with three levels of Concentrates (CP=20.9 %, ME= 2.62 Mcal/kg) i.e. 0.5 (Low), 1.0 (Medium), and 1.5% (High) of the
BW. The animals received same feed (forage DM at the rate of 2% of BW and concentrate at 0.5 kg per liter of milk
produced on as fed basis) after calving. Increasing concentrate supplies from 0.5 to 1.5% of BW increased pre-calving
dry matter intake (DMI), however, it didn’t affect BW and BCS at calving. Increased concentrate supply at 1.5% of BW
resulted in decrease in post calving conception rate to 33% as compared to 75 and 77.8% at 0.5 and 1.0% of BW
concentrate supply. The treatment High decreased lactation length (15%) and yield (17%) as compared to Low and
Medium treatment. Pre-calving supplementation of concentrate beyond 0.5% of BW showed no improvement of post-
calving productive and reproductive performance. In the given dietary situation, the Nili Ravi heifers didn’t require more
than 0.5% of BW concentrate along with 2.0% of BW green fodder DM during post 150 days of pregnancy.
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INTRODUCTION

Buffalo (Bubalus bubalis) are known for their
ability to effectively utilize poor quality feed resources
through efficient rumen fermentation (Wanapat et al.,
2013) as well as better nitrogen utilization (Neglia et al.,
2014). However, imbalance and insufficient nutrients’
supply resulted in low milk production, poor growth,
delayed maturity, high mortality rates and poor
reproductive performance of buffalo (Talib and Herawati,
2014; Sarwar et al., 2009; Pasha, 2013). This is especially
true when it comes to the nutrition of cow during the
period of late pregnancy and early lactation (commonly
referred as transition period). In literature, research
conducted in dairy cow showed that the energy levels in
the transition cow diet plays an important role in post
calving productive performance (Janovick et al. 2011;
Roche et al. 2015). Variation in energy supplies leads to
changes in the BCS during this period. Improved BCS due
to increased supplementation of pre-calving feeding can

increase post-calving milk and milk components
(Gobikrushanth et al, 2019). Contrary to this, a high BCS
at calving could lead to greater degree of fat mobilization
during post-partum period (Gheise et al. 2017), which
could lead to several metabolic disorders mainly ketosis,
prolonged service period and calving interval (Roche et
al. 2015; Chen et al. 2015) Furthermore, post-calving
reproductive performance is affected by pre (Singh et al.,
2009) and post-calving (Patton et al., 2007) BCS.
Optimum energy supplies at pre-partum period are critical
to achieve desirable BCS (Delfino et al, 2017). As per -
our knowledge the dairy buffalo in general and for
primiparous in specific, limited studies are available to
define the total nutrient requirements during prepartum
period. The objective of the current study was to
determine the level of concentrate supplementation for
steaming-up of primiparous buffaloes and its impact on
BCS around calving and its effect on post calving
productive and reproductive performance.
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MATERIALS AND METHODS

Animals, Experimental Design, and Diets: The
experiment was carried out at Buffalo Research Institute
(BRI), Pattoki-Pakistan. All the procedures were
followed in accordance with the guidelines set out by the
ethical committee of University of Veterinary and
Animal Sciences (UVAS), Lahore- Pakistan (ORIC-
2014). Twenty-six pregnant Nili-Ravi buffalo heifers at
150 ± 20 [Mean ± standard deviation (SD)] days in
pregnancy with BW=516± 57 KG and BCS (1-5) =3.98±
0.18 were selected and divided into three groups (n = 8,
9, 9) and allocated three dietary treatments. The
treatments were basal diets composed of green fodder
[dry matter (DM) = 2.0% of body weight (BW)] with
three levels of concentrates i.e. 0.5 (Low), 1.0 (Medium),
and 1.5% (High) of BW. The green fodder included
chopped corn and sorghum during pre-calving period and
corn, berseem, and oats during lactating period. All
buffaloes were fed similar diet after calving (forage DM
@ 2% of BW and concentrate @ 0.5 kg per liter of milk
produced on as fed basis close to requirements defined by
Paul et al. (2002). Feed allowances for individual animals
were calculated and measured quantity of feed was
offered individually to the animals of all the groups. For
fodder quantity, adjustments were made twice a month.
Feed was offered twice a day (morning and evening) and
orts were collected and weighed next morning, and intake
of fodder and concentrate for each animal recorded. The
daily DMI was calculated on the basis of DM of fodder,
concentrate and orts determined in the lab. The nutrient
composition and ingredient percentage of concentrates
fed during the gestation and lactation periods is presented
in Table 1 and composition of fodders used in experiment
is presented in Table-2. The nutritional values of
concentrate mix and fodder presented in Table-1 and
Table-2 are obtained by analyzing samples in the animal
Nutrition Lab of BRI except ME [ME = calculated from
the ingredients’ gross energy by using energy conversion
calculator of University of California, Davis] and NFC
[NFC = non fiber carbohydrates, (100- (CP+ NDF+ crude
ash+ crude fat))] which is calculated using formula. All
the animals were housed in individual tie-stalls, naturally
ventilated, sloped concrete floored house. Animals were
kept in one shed under same roof having separate pen &
mangers to ensure individual feeding. Free access to
drinking water was ensured in individual rubber tubs;
filled twice daily with fresh clean water.

Measurements and Sampling: All the animals were
weighed using digital weighing scale (YAOHUA YH-T3)
before the start of experiment and during experiment on
fortnightly intervals early in the morning before feed
distribution. The animals were examined for BCS
according to the method of Anitha et al. (2011) using 1-5
scoring system on eight body regions of buffalo. The

initial BW and BCS was 516± 57 KG and 3.98± 0.18
respectively. After the parturition, animals were regularly
observed for heat signs. Teaser bull was also used twice
daily for heat detection. Animals in heat were detected
and period from parturition to first heat recorded as
postpartum oestrus interval (PPOI). The animals in heat
(mucus discharge and stand to be mounted) were
inseminated and each insemination recorded as service.
The pregnancy diagnosis was done after 60 days through
rectal palpation and ultrasonography (Honda-510), after
pregnancy confirmation the period from parturition to
successful service was calculate and recorded as service
period. Feed samples from each batch of concentrate mix
and fodder used in the experiment were collected and
analyzed. Feed samples were dried at 55ºC, ground to 1
mm size for proximate analysis. The DM and EE contents
were determined following AOAC official methods 7.008
and 7.045 respectively (AOAC, 2005). The NDF and
ADF analyses were performed by the sequential
procedure of Van Soest et al. (1991) Total nitrogen was
determined by Kjeldahl analysis (AOAC, 2005; method
2.055). Buffaloes were milked twice daily (0400 and
1600 hrs.). Hand milking method was adopted to harvest
milk from buffaloes. Milk yield was recorded at each
milking on daily basis. Lactation length calculated from
date of parturition to date of drying and yield were
recorded for each animal. Fat corrected Milk was
calculated using the formula developed by Tyrrell and
Reid. (1965) and energy corrected milk method of Rico et
al, (2014). Samples of milk from individual animals were
collected on each 14th day and analyzed for milk
components (fat, protein, solid not fat (SNF)) through
infrared analysis using milk analyzer (Lactoscan,
Lactostar-3510) (Ahmad et al. 2019).

Statistical Analysis: Data were condensed to weekly
means for variables recorded daily before conducting the
statistical analysis. Data were analyzed using MIXED
procedure of SAS University Edition (SAS Institute Inc.,
Cary, NC; 2018). The variables that were measured over
time (BW, BCS, DMI, milk yield, and milk components)
were further analyzed with REPEATED measure analysis
statement. When a significant effect (P ≤ 0.05) of dietary
treatment was observed, means were compared using the
Tukey’s test for all results.

RESULTS

The interaction between treatment and week was
not significant in any of the parameters; hence, their
results are not presented.

Dry Matter Intake: The DMI followed the treatments
during pre-calving period as the total dry matter intake
(TDMI) and concentrate dry matter intake (CDMI) were
highest in treatment High and decreased in Medium and
Low treatments (P<0.01), whereas, forage dry matter
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intake (FDMI) was not affected across the whole range of
treatments (Table-3). The post-calving total, forage, and
concentrate DMI was not affected during first eight
weeks as well as in the whole lactation with the
treatments (Table-3; P>0.5).

Body Weight and Condition: Average daily gain was
not different among the treatments Low, Medium and
High during pre-calving, during first eight weeks of
lactation, and during whole lactation period (Table-4).
Body condition score at the time of calving, pre-calving
and post-calving were not different among the treatment
groups (Table-4).

Milk and Milk Component Yield: Milk yield was not
affected by the treatments Low, Medium and High during
early lactation (first eight weeks of lactation) and
complete lactation period (Table-5). The lactation length
was 44 and 54 days longer in treatment Low and
Medium as compared to treatment High (Table-6). Milk
component yield was not different across the treatments
during early lactation and complete lactation period
(Table-5).

Post-calving Reproductive Performance: Birth weight
of calves was not affected by the treatments (P>0.05).
However, numerically the calves produced by heifers on
treatment High had higher birth weight as compared to
Low and Medium treatments. Similarly, post-partum
estrus interval, service period and services per conception
were not affected by the treatments (Table-6). Treatment
High resulted in decrease in post calving conception rate
to 33% as compared to 75 and 77.8% at Low and
Medium.

DISCUSSION

The objective the current study was to
investigate the increasing levels of concentrate
supplementation during pre-calving period on BCS
around calving and its impact on post calving productive
and reproductive performance of dairy buffalo heifers.

Dry Matter Intake: In pre-calving period, the increased
TDMI and CDMI with increasing concentrate supply
from Low to High treatment was in agreement with the
findings of previous studies (Galic. 2017; Zhang et al.,
2015). The increasing nutrient density of the diet with the
increasing ratio of concentrate from Low to High resulted
in increased TDMI (Singh et al., 2003). Literature
showed that increased density of the diet improves the
palatability and therefore increase the DMI (Gaafar et al.,
2009; Little et al., 2017). However, the results of
increasing dietary energy levels on the DMI are
inconsistent as it has been shown to increase (Zhang et
al., 2015) or having no effect on the prepartum DMI.
There was no effect of varying levels of concentrate in

pre-partum period on post-partum DMI, the  prepartum
supplementation of energy or protein concentrate have no
carry over effect on postpartum DMI (Stockdale, 2005).
Ryan et al. (2003) also reported neutralization of
postpartum DMI (15.0 kg/head and 15.2 kg/head) in
prepartum supplemented (adlib-silage + concentrate
3kg/d) vs non-supplemented (ad-lib silage) group of
cows. The concentrate supplemented cows during
prepartum period had advantage over non-supplemented
cows for DMI during postpartum period due to adaptation
of rumen for starch and papillae development (Samuel,
2016), but in this study there was no non-supplemented
group so no difference in postpartum DMI might be due
to the fact that all heifer had some concentrate in their
prepartum diet so equally adaptive for postpartum DMI.
Nevertheless, none of the study reported a negative effect
of feeding prepartum concentrate on post-partum DMI.

Body Weight and Body Condition Scores:
Interestingly, there was no change in body weight and
BCS at calving, during pre-calving period, during first
eight weeks of lactation and during whole lactation
period across whole range of treatments. Similarly,
previous studies showed that with the changing
supplementation levels of concentrate, there was no
change in BW during pre-partum period ( Meeske et al.,
2006). While Mithuna et al. (2015) found improvement
in BCS and BW in concentrate supplemented vs non
supplemented group. The difference in results from
present study was due to the difference in initial BCS
(2.70 to 2.92). The initial weight and BCS in present
study was (BW=516, BCS=3.98) higher as compared to
previous studies additionally the supplementation was
done in primiparous heifers in the current study whereas
no such study as per author review exist in literature.
Moreover, the high BCS at calving in our study (3.80)
compared to literature (2.73) could be due to the wide
difference in diets. For example, in the study of Ryan et
al. (2003) the cows were compared with a concentrate fed
vs. no concentrate treatment that was different compared
to our strategy. The heifers enrolled in present study were
already at higher BCS (3.98) and weight (86% of adult
weight) so, during the concentrate supplementation
period all the groups tend to maintain the BCS. However,
the increase in BW at calving (numerically higher in
treatment High) observed in all groups. All this explains
why we observed different results compared to literature.
However, it is important to note that there is a loss in BW
of 80 kg on an average from -3 weeks to first 8 weeks of
calving in all treatments. Zhang et al. (2015) also
reported loss of BW (-13.8 vs. -27.7 kg) due to negative
energy balance during lactating period in both groups fed
either higher energy diet (1.55 Mcal/kg) during pre-
partum period or low (1.25 Mcal/kg) energy diet.
Similarly, Straten et al. (2009) reported more than 7%
loss in BW at 10 d of lactation regardless of pre-calving



Saadullah et al., The J. Anim. Plant Sci., 30 (3) 2020

606

feeding regimen. The loss in BCS during early lactation
was 3 times greater in cows having BCS ≥ 4 at calving as
compared to BCS ≤ 3.5 (Gheise et al. 2017). Cross bred
dairy cows fed beyond requirements (NRC1989+20%)
during pre and post calving period had higher body
weight at calving (486 vs. 517kg) but had similar BW
loss trend (71 vs. 76) at 45 day of lactation compared to
restricted fed (80% of NRC1989) group (Singh et al.
2003). The excessive mobilization of body fat leads to
higher oxidative stress in buffaloes with higher BCS
around calving (Delfino et al, 2017). The cows with
extreme BCS loss during postpartum period had reduced
fertility but improved milk production (Gobikrushanth et
al, 2019).

Milk and Milk Components Yield: Daily Milk yield
was not different among the treatments during early (first
eight weeks of lactation) and complete lactation period.
Increasing the nutrient density during pre-partum period
has been shown to have either no effect (Galic. 2017; Yi
et al., 2015), decreased, or increased (Mithuna et al.,
2015) the milk production. There are several factors that
could explain such differences. Firstly, the amount
concentrate fed in the current study in the Low treatment
could be sufficient enough for the post-partum production
responses. For example, in the study of Mithuna et al.
(2015) they compared the effects of feeding 2 kg
concentrate with non-supplemented animals and observed
an increase in milk yield. In our study, the Low treatment
heifers received 2.37 kg concentrate, an amount already
greater compared to the feeding of Mithuna et al. (2015).
The study where milk production decreased with high
concentrate feeding such as Holcomb et al. (2001), the
forage-to concentrate ratio was too low (30% forage) that
could create a negative effect because of ruminal
acidosis. Gheise et al, 2017 reported that the cows with
higher BCS at calving had higher mobilization of fat
reserves as compared to Low BCS cows but improved
milk production. Similarly, Gobikrushanth et al. (2019)
reported extreme BCS loss during postpartum period had
reduced fertility but improved milk production.
Interestingly, the lactation length was 44 and 54 days
lengthier in treatment Low and Medium as compared to
treatment high (Table 5). The possible explanation to this
increase is that 2 heifers died in the treatment High group
during the lactating phase, so due to incomplete lactations
the average lactation length of treatment High was less
compared to the other treatments. Milk components’
yield was not different among the treatments Low,
Medium and High during early lactation (first eight
weeks of lactation) and complete lactation period (Table
4) in agreement with the study conducted by Mithuna et
al. (2015). Ayaşan et al. (2012-b) also found no
difference between low, medium and high BCS groups
for milk components except lactose and urea. Contrary to
our findings, studies conducted by Beyero et al. (2015)

and Yi et al. (2015) reported decrease in milk fat contents
with the increased concentrate to roughage ratio,
whereas, milk CP and SNF remained unaffected.
Changes in milk solids and especially fats are associated
with the degree of mobilization of fat reserves (Galic.,
2017) in the early lactation and somatic cell count
(Ayaşan et al. 2011). In a study by Meeske et al. (2006),
cows fed ration containing 9 kg per day concentrate had
higher butter fat compared to others. Similarly, post-
calving dietary strategy could also impact the milk
components. Cows fed diet above NRC recommendation
(NRC1989+20%) in pre and post-partum stage had
higher milk fat, SNF and total solid (Singh et al., 2003),
however, protein and lactose were not affected by
treatments.

Birth Weight of Calves: Increased concentrate ratio in
the diet in pre-partum duration didn’t change the calf
birth weight which is in agreement with the previous
studies (Bayemi et al., 2008). Contrary to this, Mithuna et
al. (2015) reported that pre-partum concentrate
supplementation (2 kg/d) had higher (24.33 vs. 28.00 kg)
birth weight of buffalo calves as compared to non-
supplemented group. This contradiction might be due to
fact that BCS of buffaloes during gestation and at calving
was higher in present study, as the higher BCS at mating
and during pregnancy results in higher birth weight and
return rate compared to thin (Low BCS) animals (Cam et
al. 2018). Moreover, birth weight of calves in our study
were also higher (ranged 30.3 to 33.5) compared to the
study by Mithuna et al. (2015) and close to the birth
weight reported by Naqvi and Shami (1999) in Nili Ravi
buffalo calves. Similarly, Abdulkareem et al. (2012)
reported that feeding 7 kg/d of concentrate resulted in
higher calves birth weight (43 vs. 32kg) compared to no
supplemented group. As in the current study, we did not
create a non-supplemented group, hence; the results of
our study could not be directly compared with those
studies.

Post-partum Oestrus Interval and Services per
Conception: Post-partum oestrus interval and services
per conception were also remained unaffected among
different treatments, however: the number of animals
conceived were higher in treatment Low and Medium as
compare to treatment High. The previous studies (Ayaşan
et al. 2012-a; Obese et al. 2011) reported that conception
rate, pregnancy percentage and service period were not
affected by concentrate supplementation and BCS. The
positive effect of increasing energy and protein supply
has been reported to improve the reproductive
performance in mostly starved or underfed (low BCS)
animals such as reported by Abdulkareem et al. (2012)
and Mithuna et al. (2015). Pereira et al. (2018) also
reported that the conception rate (69.75%) found greater
in cows with moderate BCS (between 2.75-4.0) than thin
cows (32.98%) with low (BSC of 2.0-2.5). Otherwise,
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increased protein and energy supplies beyond
requirements are negatively correlated with postpartum
oestrus and ovulation (Qureshi et al., 2002). This further
explains why in our study, only 3 animals conceived in
High treatment compared to 7 conceived in Low and Med
group. The study conducted by Janovick et al. (2011)
where they fed 80% (low), 100% (restricted) and 150%
(high) of NRC requirements during pre-partum period
found that feeding above NRC requirements resulted into

increased mobilization of fat reserves and incidence of
metabolic disorders as compared to restricted and under
low fed cows during pre-partum period. Tanemura et al.
(2016) reported that with the increase in fat deposition
rate (60% or higher) on liver increases the death or
culling rates (69.7 %) and also increased the ovarian
disease recurrence rates (84.9%). This further explains
why in our study the low pregnancy rate and higher
mortality observed in treatment High.

Table 1. Ingredient and nutrient composition of concentrates used in the study.

Ingredients Pregnant buffalo concentrate Lactating buffalo concentrate
g/100g

Soybean meal 0 3.50
Canola meal 15.0 15.0
Cottonseed cake 10.0 9.0
Rice polish 16.0 16.0
Wheat bran 20.0 18.0
Corn grains 23.5 21.5
Sugarcane molasses 12.5 12.0
Sodium bicarbonate 1.0 1.0
Mineral premix 1.0 1.0
Megalac1 0 2.0
Urea 1.0 1.0
Nutritive values*
Dry matter, % 85.6 86.6
CP, % 19.05 20.8
ME2, Mcal/kg 2.62 2.71
Crude fibre,% 8.74 8.48
NFC3,% 37.6 46.1
EE4, % 5.5 9.00
1Church & Dwight Co., Princeton, NJ
2ME = calculated from the ingredients’ gross energy by using energy conversion calculator of University of California, Davis
3NFC = non fiber carbohydrates, (100- (CP+ NDF+ crude ash+ crude fat))
4EE = ether extract
*All nutritive values are obtained from laboratory analysis except NFC and ME

Table 2. Nutrient composition of fodders used in the study.

Experimental phase
Pre-Calving Post-Calving

Sorghum Maize Berseem Oats
Dry matter % 27.3 23.1 15.6 26.9
Crude protein % 7.52 7.11 19.91 7.2
EE1 % 1.81 1.93 2.64 2.08
Crude fiber % 31.2 33.4 18.6 24.4
NDF2 % 56.1 65.2 47.3 56.1
ADF3 % 33.6 35.2 28.3 32.1
Ash % 9.38 7.92 12.2 11.2
NFC4 % 25.2 17.8 17.9 23.4
1EE = Ether extract; 2NDF= Neutral detergent fibre; 3ADF=Acid detergent fibre ; 4NFC = non fiber carbohydrates, (100- (CP+ NDF+
crude ash+ crude fat)) All nutritive values are obtained from laboratory analysis except NFC
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Table 3. Dry mater intake of first calf Nili Ravi buffalo heifers during pre and post-calving period.

Dry matter intake,
kg/d

Treatments SEM p value
Low Medium High Treatment Weeks

Pre-calving (-21 weeks)
Total 12.3a 14.1ab 15.4b 0.74 <0.01 <0.01
Fodder 9.92 9.56 9.4 0.52 0.76 <0.01
Concentrate 2.37a 4.54b 5.97c 0.34 <0.01 <0.01
Pre-calving (-3 weeks)
Total 12.3a 13.3 b 13.6 b 0.85 0.43 <0.01
Fodder 9.92 8.76 8.32 0.78 0.42 0.22
Concentrate 2.37a 4.55bc 5.31c 0.40 <0.01 <0.05

Post-calving (complete lactation)
Total 14.3 14.4 14 0.37 0.63 <0.01
Fodder 10.8 10.9 11.1 0.22 0.64 <0.01
Concentrate 3.49 3.52 2.93 0.28 0.23 <0.01

Post-calving (8 weeks)
Total 12.2 13.1 13.4 0.77 0.56 <0.05
Fodder 8.5 9.07 9.67 0.59 0.41 0.65
Concentrate 3.73 4.02 3.76 0.30 0.74 <0.01
1Low = concentrate supplementation @ 0.5% of BW; Medium = concentrate supplementation @ 1.0% of BW; high = concentrate
supplementation @ 1.5% of BW.; Figures with superscripts a, b and c are different from each other, where “a” represents lowest value
Level of significance P<0.05

Table 4. Body weight and body condition score during pre and post-calving stage.

Treatments1
SEM p value

Item Low Medium High Treatment Weeks
Pre-calving (-21 weeks)

Body Weight (Kg) 550.00 564.00 576.00 19.0 0.61 <0.01
BCS (1-5) 3.81 3.80 3.83 0.05 0.91 <0.01

Pre-calving (-3 weeks)
Body Weight (Kg) 575.00 593.00 611.00 20.9 0.47 <0.01

BCS (1-5) 3.84 3.79 3.86 0.08 0.81 <0.01
Post-calving (complete lactation)

Body Weight (Kg) 477.00 502.00 496.00 16.4 0.51 <0.01
BCS (1-5) 3.50 3.49 3.57 0.07 0.66 <0.01

Post-calving (8 weeks)
Body Weight (kg) 490.00 520.00 530.00 19.0 0.31 <0.01

BCS (1-5) 3.65 3.64 3.75 0.08 0.52 <0.01
1Low = concentrate supplementation @ 0.5% of BW; Medium = concentrate supplementation @ 1.0% of BW; high = concentrate
supplementation @ 1.5% of BW. ; Level of significance P<0.05

Table 5. Milk and milk components’ yield in first lactation of Nili Ravi buffaloes.

Item Low
Treatments1

SEM p value
Medium High Treatment Weeks

complete lactation
Milk1 7.37 7.22 6.56 0.54 0.49 <0.01
FCM2 11.4 10.7 9.85 0.89 0.44 <0.01
ECM3 11.27 10.69 9.62 0.84 0.40 <0.01
Fat % 6.87 6.53 6.66 0.25 0.61 <0.05
Protein % 4.14 4.16 4.02 0.12 0.62 <0.01
Lactose % 5.36 5.39 5.20 0.13 0.47 <0.01

early lactation (8 weeks)
Milk1 8.84 9.06 8.44 0.75 0.81 <0.01
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FCM2 14.1 13.4 13.0 1.51 0.85 <0.01
ECM3 13.8 13.4 12.8 1.36 0.85 <0.01
Fat % 7.18 6.33 6.72 0.54 0.50 <0.01
Protein % 4.28 4.32 4.49 0.33 0.88 0.12
Lactose % 5.66 5.59 5.35 0.35 0.79 0.13
Low = concentrate supplementation @ 0.5% of BW; Medium = concentrate supplementation @ 1.0% of BW; high = concentrate
supplementation @ 1.5% of BW.; 1Daily milk yield (lit/day); 2Fat corrected milk lit/day (Tyrrell and Reid. 1965)
3Energy corrected milk lit/day (Rico et al., 2014); Level of significance P<0.05

Table 6. Post calving reproductive and first lactation performance of Nili Ravi heifers.

Parameter Treatment1
SEM p valueLow Medium High

Weight at calving (Kg) 565 555 625 28.0 0.13
Age at calving (Days) 1039 1101 1144 44.0 0.23
Calf birth weight (kg) 30.3 33.1 33.5 1.36 0.12
PPOI2 129 89.9 101 16.0 0.25
Service period 133 136 128 19.0 0.21
Services per conception 3.29 2.75 4.14 0.74 0.41
Lactation length (Days) 327 335 282 16.0 <0.05
Lactation yield 2345 2322 1905 174 0.12
Number of buffaloes conceived after calving 7 7 3 - -
Mortality - - 2 - -
1Low = concentrate supplementation @ 0.5% of BW; Medium = concentrate supplementation @ 1.0% of BW; High = concentrate
supplementation @ 1.5% of BW. ; 2Postpartum oestrus interval; Level of significance P<0.05.

Conclusion: The current study showed no effect of
increasing pre-calving intake of concentrate on BW and
BCS at calving and post-calving period. Milk yield and
milk composition were not affected by the treatments.
However, high mortality due to metabolic stress and low
pregnancy rates was observed in the High treatment. In
the current dietary situation, feeding concentrate above
2.5 kg/day (or 0.5% of the body weight) to heifers at BCS
4 during advanced pregnancy has no benefit on productive
and reproductive performance. Further studies are needed
to evaluate the effects of feeding concentrate at similar
levels to low BCS heifers or levels below 2.5 kg to BCS ≥
4 heifers to improve the precision.
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