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Abstract

Ante-natal care has long-term effects on offspring. Higher birth weight has an increased chance of
survival, growth, maturity and lifetime productivity compared with those born below average birth
weight. Fewer studies have been carried out on supplementation of Asparagus racemosus root powder in
pregnant dairy cows and its effect on colostrum composition, calf birth weight and growth rate. The
objective of the present study was to determine the effects of antenatal supplementation of herbal feed
supplement (Asparagus racemosus root powder-ARRP) on colostrum composition, birth weight and
body weight gain of Karan Fries calves. Pregnant Karan Fries cows (n=15) were grouped into three
groups (PPS, PS and Control) based on equal body weight, expected producing ability (EPA) and parity.
PPS (pre to postpartum supplementation) group supplemented ARRP 60 days prepartum to continue
postpartum during the colostrum period (control diet + prepartum @ 100 mg/ kg body weight) to
continue postpartum (@ 200mg/kg live body weight), whereas PS (Prepartum Supplementation) group
were supplemented 60 days prepartum to up to calving (control diet + prepartum @ 100 mg/ kg body
weight). The results were compared with the Control group (control diet + no supplementation). All
pregnant Karan Fries cows were managed under similar housing, feeding standards and climatic
conditions. The results of the present study revealed that prepartum dry matter intake among the group
was similar, however, per day change in body weight was higher (p<0.05) in the supplemented group.
Cows' body weight loss and total body weight at parturition were positively higher (P>0.05) but, total, as
well as per day BW loss during the colostrum period, was lower (P>0.05) in the supplemented group.
Supplementation of ARRP has a positive significant (p<0.05) effect on colostrum total protein (%), total
solids (%), total immunoglobulin and SCC. Ante-natal supplementation of ARRP did not affect weight at
birth (Control-29.00+£2.86, PPS-29.40+1.72 and PS- 26.72+0.88 kg) however, reported total, as well as
daily weight gain, was higher by 36.84% & 30.52% in PPS and PS group calf in comparison of control
respectively.

Keywords: Asparagus racemosus, birth weight, body weight, crossbred calves

Introduction

Maternal nutrition is the major intrauterine environmental factor that alters the expression of
the fetal genome and may have lifelong consequences on the growth and reproductive
performance of calves and progeny of other mammals (Wu et al. 2004, Wu et al. 2006,
Funston et al., 2010) [33-34 81 In all livestock species, including cattle, offspring born above
average birth weight have an increased chance of survival compared with those born below
average birth weight. Growth-restricted human infants are at risk of immediate postnatal
complications and may be programmed to exhibit poor growth performance and develop
significant diseases later in life (Barker et al., 1993; Godfrey and Barker, 2000) & 71,
Therefore, several prepartum interventions had been tried in past to improve calf health and
birth weight through developmental programming refers to the programming of various bodily
systems and processes by a stressor of the maternal system during pregnancy or the neonatal
period (Wu et al., 2006, Funston et al., 2010, Zago et al. 2019) 34 & 351 Improving livestock
productivity through developmental programming in cattle is not well explored in India
however, ancient medical practices ‘Ayurveda’ antenatal care has been given prime
importance and elaborated as garbhini paricharya (ante-natal care) from conception to birth
and post-birth by the nutritional regimen of food of mother. Ayurveda considers food to be the
best source of nourishment as well as medication for the pregnant woman & described a nine-
monthly diet for the growth of the foetus in the womb and at the same time ensures the health
of the mother (Koppikar V. S. 2008, Shibani et al. 2017, Rajebhosale and Pallavi, 2019) 17 28
21, Asparagus racemosus (Shatavari) root has been described as a safe herb even during
pregnancy hence supplementation is recommended to maintain the proper health, growth and
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development of the foetus and mother (Rasane and Bhangale,
2016, Meghna et al. 2019) %6 91 Recently, the beneficial
effect of ARRP supplementation during pregnancy has been
found to improve the birth weight (Bhosale et al., 2000) I
and post-parturition weight gain of the child (Gupta and
Shaw, 2011) [191 and the number of live piglets at birth, litter
weight at birth and reduced number of Mummified foetuses &
stillborn piglets, duration of farrowing and incidence of
dystocia in pigs (Kakati et al. 2019) [* and body condition at
parturition, colostrum composition and milk production
(Kumar et al. 2014) [*81 at a different dose of supplementation.
Contrary to the above teratogenicity of methanolic extract of
Asparagus racemosus root, has also been reported in the rat
(Goel et al. 2006) 8. Literature on the supplementation of
Asparagus racemosus root powder in pregnant dairy cows and
its effect on colostrum composition, calf birth weight and
growth rate are scanty. Considering its importance during
prepartum supplementation, the present study was undertaken
to determine the effect of prepartum supplementation of
Asparagus racemosus root powder to pregnant crossbred
cows on colostrum composition, birth weight and body
weight gain in the crossbred calf.

Materials and Methods

The experiment was conducted with approval of Institutional
Animal Ethics Committee (Project No. B14) at the National
Dairy Research Institute Farm, Karnal. Geographically NDRI
livestock farm is situated at an altitude of 250 meters above
the mean sea level in Indo-Gangetic alluvial plains at 29°42'N
latitude and 72°02'E longitude under the subtropical climate
with a maximum temperature of 45 °C during the summer
months and whereas the minimum value falls to near the
freezing point (0 °C) during winter months. The experimental
site received average annual rainfall ranging from 760 to 960
mm distributed mostly July-August month. The relative
humidity varies from 41 to 85 per cent.

Randomly selected pregnant Karan Fries cows(n=15),
blocked equally by body weight, expected producing ability
(EPA) and parity into three supplement groups of pre to
postpartum supplementation (PPS), Prepartum
Supplementation (PS) and Control. The PPS group
supplemented ARRP 60 days prepartum to continue
postpartum during the colostrum period (control diet +
prepartum (@ 100 mg/ kg body weight to continue
postpartum @ 200 mg/kg live body weight), whereas the PS
group supplemented ARRP 60 days prepartum to up to
calving (control diet + prepartum @ 100 mg/ kg body
weight). Results were compared with the Control group
(control diet + no supplementation).

To investigate the effect of dams supplemented with ARRP on
body weight gain fifteen calves born from the above three
treatment groups Control, PPS and PS of crossbred cows were
separated immediately after birth. They were divided into
three groups five in each and were fed as per the following
schedule:

T1. Colostrum from non-supplemented dams of group C
(Control)

T2. Colostrum from supplemented dams of the PPS group

T3. Colostrum from supplemented dams of PS Group

All calf of a different group of cows was fed colostrum of
their respective dam up to 5 days of age. Thereafter, they
were fed as per the standard NDRI calve feeding schedule.
Weekly body weight gain of calves up to 60 days was
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recorded.

During the experiment period, all dams were fed as per NRC
(1989) recommendation by using jowar and concentrate-based
TMR, housed separately under loose housing and group
management system brick on edges flooring. All cows were
separated in calving pens from the rest of the herd 15 days
before the expected date of parturition to single calving pens
provided with ample space, proper ventilation and drainage,
soft bedding and feeding and watering facilities. Weaning of
calves was done immediately after calving.

To analyze the colostrum composition, about 100 ml of well-
mixed colostrum samples of morning milking were collected
daily for up to five days of colostrum period from each animal
in a properly cleaned milk sample bottle and stored at -20°C
till further analysis. Colostrum fat was estimated every day
colostrum of all cows by using Garber's method (ISI, 1977).
Colostrum protein was analyzed as per Singhal and Des Raj
(1989) 2 and Colostrum total solids (TS) were calculated by
Gravimetric method and solid-Not Fat (SNF) value was
obtained by subtraction of the percentage of fat from that of
total solids. Colostrum total immunoglobulin was estimated
by the Zinc sulphate turbidity test (Pfeiffer et al, 1977) 24,

Table 1: Plant secondary metabolites and proximate composition of
Shatavari herbal feed supplement

Name of Phytochemical % Content (%DM basis)
Total Phenolics 4,57
Total Tannin 3.68
oM 90.7
DM 93.2
CP 6.47
EE 0.35
Total Ash 2.50
Acid sol. Ash 0.43
NDF 38.14
ADF 13.40
Hemicellulose 24,74

Statistical analysis of data

The least square method (LSM) Analysis of Variance
(ANOVA) technique was employed to estimate the effect of
treatment on body weight gain in calves.

The model used for the growth performance of calves in LSM
was

Yik = U+ Ai + B + ei

Where,

Yik = ki observation of milk yield/ reproduction/growth
parameter measured on a calf given i" treatment at j™ time.

| = overall mean.

A, = effect of it treatment, (i=1, 2 & 3)

B; = effect of j" time, (j = 1, 2, 3. for weekly data & daily
data)

The Analysis of Variance (ANOVA) technique was employed
to estimate the effect of treatment on Colostrum composition,
and blood metabolites (Snedecor and Cochran,1989) [,

Results and Discussion

Dry Matter Intake

Prepartum ARRP-supplemented animals did not tend to
consume more DM during the prepartum period. The overall
average values of DMI (kg/day) during -60 days to day zero
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of parturition were 9.56+0.26, 10.25+0.29 and 9.89+0.27 in
the control, PPS and PS groups, respectively. The results were
in accordance with Mirzaei F. (2010) 2% who reported similar
DMI intake in goats supplemented with ARRP-based herbal
formulation. A decreasing trend was observed in the quantity
of DM intake in all the groups from day -60 to the day of
parturition. This trend was quite obvious that it is due to the
advancement of pregnancy. During pregnancy, the foetus
occupies most of the space in the abdominal cavity, causing
pressure on the rumen and thereby the DM intake of animals
was reduced from interval to interval (Khan, 2008) 161, Tyagi,
(2007) 12 also found that the DM intake was higher at -60
days of parturition and as the pregnancy advanced the DM
intake decreased and was lowest on the day of parturition.
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Prepartum Body Weight Change

Prepartum ARRP supplementation did not affect the
prepartum total body weight gain while per day change in
body weight was significantly (p<0.05) higher in the ARRP-
supplemented PPS and PS group. Due to scanty literature
results of the present study on body weight change could not
be comparable with ruminants, however, it was in line with
the previous study of Muralidhar et al. (1993) Y who
reported that the mean weight in rats receiving herbal
formulation of ARRP increased significantly (p<0.05) than the
control group during the gestation period. Similarly, the
growth-promoting effect of ARRP during the gestation period
was also reported by Sharma et al. (1986) 21 in rats.

Table 2: Mean (£+SE) of prepartum and postpartum body weight change and birth weight in Karan Fries cows

Groups| Initial BW Just before | Total Bodyweight | Per day body weight | Total Body weight loss Calf wt % Calf wt %
(kg) parturition (kg)| Change (kg) Change (kg) at Parturition (kg) parturition loss | cows wt

Control| 434.02+33.35| 458.1+30.46 24.09+5.52 0.403a+0.101 50.90£5.15 57.36£3.70 6.46+0.78
PPS | 435.0+£22.02 474.8+47.84 39.77+6.24 0.628b+0.095 55.60+3.66 54.31+£5.92 6.27+0.58
PS | 442.8+25.29 478.9+0.94 36.16+7.19 0.627b+0.164 67.30£11.29 49.01+4.41 5.65+0.34

Means with different superscripts a, b within a column differs significantly (p<0.05)

Body weight change just after parturition and the
colostrum period

Just after parturition, the average body weight in Control,
control, PPS and PS were 407.20+21.38, 419.10+4.38 and
411.60+8.14 kg, respectively. At the time of parturition, the
average total body weight losses in control, PPS and PS were
50.90+5.15, 55.60+3.66 and 67.30+11.29 kg, respectively.
The average total body weight losses at parturition were
slightly higher in supplemented PPS & PS, although, these
differences were statistically not significant among the
groups. Besides higher body weight loss at parturition, the
mean body weight of supplemented groups was higher by
2.93% (11.9 kg) and 1.09% (4.4 kg) over the control group. It
was also observed that out of the total body weight loss at
parturition, the calf birth weight was only 57.36+3.70,
54.31+5.92 and 49.01+4.41 per cent, in the control, PPS and
PS groups, respectively (Table 2), reflecting rest loss due to
fetal adnexia (membranes and foetal fluids) was more in the
PPS & PS than the control group. These minor differences
were also not significant among the groups. Body weight just
after parturition was more in PPS and PS groups seemed that
ARRP supplementation tended to improve body energy
reserves. There was not any teratogenicitic effect observed in
the present study and the results agreed with the previous
study by Muralidhar et al. (1993) [?1,

Body weight loss during five days of the colostrum period
was more prominent in PS as compared to PPS and control,
which might be due to one case of twin birth and dystocia.
The average total body weight loss and per day body weight
losses in the Control, PPS and PS groups were 18.80+9.56,
10.70+1.84 & 20.60+6.12 kg and 3.76+1.91, 2.14+0.37 &
4.12+1.22 kg/day respectively. The result of body weight
indicates that ARRP supplementation during the colostrums
period reduced the extent of body weight loss but differences
were not significant among the groups. Literature on the
effect of ARRP supplementation on body weight change pre
and during parturition is scanty to the best of my knowledge,
but a similar trend in body weight change following feeding
cationic or anionic diets has been reported in dairy cows by
various authors (Kanna, 2007; Gulay et al. 2008) 1> 19, Body
weight loss at parturition is physiological owing to the
expulsion of the fetus, fetal fluids and placenta (Brar and
Nanda, 2007) [ and the stress of parturition. The weight loss
just after parturition is primarily due to the mobilization of
body reserves for fulfilling the demands for maintenance and
production of milk and low DMI (Grummer, 2006) . The
body weight loss was more prominent in PS supplemented
group (Table 3) due to the incidence of twining and dystocia
as reported in previous studies (Berry et al. 2007) @

Table 3: Mean (£SE) of postpartum complications and body weight change during the colostrum period in Karan Fries cows

Groups Weight of Time required for expulsion % REM Twin + Just after Total Body weight | Body weight loss
Placenta (kg) of the placenta (h) dystocia parturition (kg) loss (kg) (kg/day)
Control 3.94+0.34 5.4+1.1 60+21.91 (3) 0 407.20+£21.38 18.80+£9.56 3.76+£1.91
PPS 3.3640.36 2.440.05 20+17.89 (1) 0 419.10+4.38 10.70+1.84 2.1440.37
PS 3.94+0.28 3.320.3 40421.91 (2) | 1+1 411.6048.14 20.6046.12 4.12+1.22
The figure in parenthesis indicates the number
Effect of ARRP Supplementation on colostrum and without ARRP were reported and found significant effects
composition on colostrum protein, total solid and total immunoglobulin

After parturition, the cows were milked twice daily and a
sample of the first milking every day was collected and
analyzed. The means of colostrum constituents i.e. fat,
protein, SNF, total solid and total immunoglobulin and
somatic cell counts in Karan Fries cows supplemented with

and somatic cell counts (Table 4). Higher protein and total
immunoglobulin content have also been reported in crossbred
dairy goats supplemented with polyherbal biostumulator
(Mirzaei F. 2010) 291,
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Table 4: Effect of ARRP supplementation on colostrum composition in Karan Fries cows

No. of Milking Control PPS PS
Fat (%) 4.45+0.19 5.10+0.45 4.76+0.26
Protein (%) 7.98¢c+1.08 9.85a+1.27 9.24b+1.24
SNF (%) 12.93+1.00 13.63+1.32 13.30+1.21
Total Solids (%) 17.38b+0.95 18.73a+1.23 18.06ab+1.12
Total immunoglobulin (mg/ml) 29.68b+8.93 49.20a+11.80 45.27a+11.60
Somatic Cell Counts (x105 cells/ml) 1.13+0.11 0.692+0.07 0.97°+0.06

Means with different superscripts a, b in a row differ significantly (p<0.05)

Birth and body weight gain in Calf

Birth wt. is not only an indicator of the newborn's health but
also predictive of the child's future health. The effect of dam
supplemented with ARRP during prepartum and colostrum
period on body weight gain was observed in calves and results
has been presented in Tables (5) showed that there was no
significant (P>0.05) effect of ARRP supplementation on the
birth weight of calves and a similar trend was reported for
weekly body weight gain to 8" weeks of age. Average daily
weight gain was reported 0.285, 0.390 and 0.372 kg/day in
Control, PPS and PS groups respectively were numerically
higher by 36.84 & 30.52 per cent in PPS and PS groups over
the Control group. The result was in accordance with Mirzaei
F. (2010) 1 who reported a positive effect of ARRP-based
herbal formulation on the weaning weight of kids of crossbred

goats. Weight at birth in the PS group was reported lowest
due to the birth of twin calve had lower birth weight as
compared to singletons (Olson et al. 2009, Hossein-Zadeh
2010, Dhakal et al. 2013) [?3.12.5]

The higher weight gain in the calf of ARRP-supplemented
groups may be correlated with the quality of colostrum. The
present study reported that the quality of colostrum in terms
of total protein and immunoglobulin was significantly higher
in the colostrum of prepartum ARRP-supplemented cows.
Furthermore, the values were more sustainable in the group in
which ARRP was supplemented prepartum to continue the
colostrum period which may lead to higher body weight gain

as also reported by previous workers (Thu Hang et al. 2017)
[31],

Table 5: Weekly body weight of calves of Karan Fries cows supplemented with and without ARRP during prepartum and colostrum period

Weeks Calve of Control group cow Calve of PPS group cow Calve of PS group cow
0 day (Birth weight kg) 29.00+2.02 29.40+2.02 25.90+2.26
Mean BW (kg) at 8 weeks 36.00+1.25 40.92+1.25 36.96+1.50
Mean ADWG (kg) up to 8 weeks 0.285+0.05 0.390+0.05 (36.84)* 0.372+06 (30.52)*

*Figure in parenthesis indicates a percentage higher value over the control group.
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Fig 1: Weekly body weight of calves of Karan Fries cows
supplemented with and without ARRP during prepartum and
colostrum period

Conclusion

Based on the results, it is concluded that ante-natal
supplementation of ARRP improves the body reserve of peri-
parturient cow positively, did not impair the antenatal
development, and improves body weight gain in calf by
improving the colostrum quality, however, its needed further
validation on large sample size.
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