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Crossbred cows are the most favourable and productive
dairy animals in organized dairy farms. Susceptibility of
crossbred cattle to environmental stress, diseases and
infertility is of much concern vis-à-vis economics. To
overcome these constraints attempts have so far been focused
on the use of veterinary medicines and hormones, which have
residual effects and are not safe to animals and human beings
(Anderson and Valdes 2007). Whereas herbal substitutes are
considered safe and at the same time improve performance
of the cows (Kumar et al. 2010).

Shatavari, a woody climber growing 1–2 m in height, has
leaves like pine needles, small uniform and white flowers,
and small spikes. This plant belong to Liliaceae family, is
common at low altitudes in shade and in tropical climates
throughout India, Asia, Australia and Africa. Shatavari
(Asparagus racemosus) is the most commonly used
traditional medicine in human beings and its supplementation
is recommended during last trimester of pregnancy to first
trimester of post-parturition to the mother to boost milk
quality and immunity of both mother and fetus. Keeping in
view these benefits Shatavari herb was selected to study its
role as supportive management intervention in crossbred
cows for augmenting milk production and composition.

The present investigation was conducted on 10 Karan Fries
(Holstein Friesian × Tharparkar) crossbred cows maintained
at National Dairy Research Institute, Karnal (Haryana) to
assess the effect of Shatavari supplementation, during
different stages from prepartum to postpartum on milk
production and its composition. Based on most probable milk
production ability, parity, body weight and supplementation
during different stages, the animals were classified in to 2

groups with 5 animals in each group, viz. G1- control (MPPA
3841.0±83.83, parity 2.6±1.12 and initial body weight
434.02±33.35 kg) and G2 - prepartum (i.e. 50 to 60 days dry
period) to postpartum period (up to 90 days postpartum)
(MPPA 3864.2±81.46, parity 3.2±1.01, initial body weight
435.0±22.02 kg). During prepartum, the cows in group G2
were supplemented with Shatavari root powder @100 mg
per kg live body weight and during postpartum period @200
mg per kg live body weight. The dose of Shatavari during
postpartum period was specified as per Berhane (2000), who
supplemented Shatavari to the freshly parturited crossbred
cows @100 g/animal at alternate days irrespective of animal’s
body weights. Considering homogeneity in the groups and
refinement in the doses at per kg body weight, Shatavari
was supplemented considering body weight of animals. Since
the crossbred periparturient cow is highly susceptible to
various diseases which impair its productive and reproductive
performance postpartum, supplementation of Shatavari is
recommended during last trimester of pregnancy to first
trimester after parturition. So, we explored the possibility of
augmenting the performance of crossbred cows through
supplementation of Shatavari at the rate equivalent to half
the dose supplemented postpartum. Shatavari was procured
commercially. All animals were fed as per NRC (1989) during
dry and lactation period. During prepartum period cows were
fed chaffed (1–2 cm) green Sorghum (Sorghum bicolor) and
concentrate based total mixed ration with minimum 3.5 kg
concentrate/day/cow. Depending upon the requirement of
cows during postpartum lactation period all animals were
fed with berseem (Trifolium alexandrinum), oat (Avena
sativa) and wheat straw (1–2 cm particle size) as a roughage
and concentrate. During lactation period ratio of concentrate
and roughage in the total mixed ration was 55: 45.
Composition (%) of the concentrate mixture was: maize grain
33, groundnut cake 21, mustard cake 12, wheat bran 20,
deoiled rice bran 11, mineral mixture 2 and common salt 1.
Leftover, if any, was weighed next morning. DM content of

Present address: 1,5,6PhD Scholar (1e mail: sashima1980
@gmail.com); 2Principal Scientist, Livestock Production and
Management Division; 3Principal Scientist, Animal Breeding
Complex; 4Senior Scientist, Division of Dairy Chemistry; 7Ph.D.
Scholar, Dairy Extension Division.

downloaded from http://epubs.icar.org.in



ICAR
April 2011] EFFECT OF SHATAVARI ON MILK PRODUCTION IN CROSSBRED COWS 421

97

forage and left over was determined to calculate the daily
DMI. Fresh and clean water was provided free choice to each
cow. Milking was done by machine milking thrice daily
(morning, noon and evening). The time of milking was at
4:30AM, 12:30PM and 7:30PM at the Institute. Daily milk
yield was recorded. Milk sample were collected and analysed
for milk fat, protein, lactose, SNF, total solids and incidence
of mastitis fortnightly, while milk fat total cholesterol were
analysed monthly. The milk constituents such as fat, protein,
lactose and SNF were analyzed by automatic milk analyzer.
The total solid values of milk sample were estimated by
addition of SNF and fat value. The total cholesterol in milk
fat (ghee) was estimated as per Reddy (2007). The total
phenolics and total tannin content in Shatavari was estimated
according to Makkar (2003). The total phenolics and total
tannin in Shatavari was observed 4.57 and 3.68%
respectively. The least squares technique was applied to
estimate the mean daily milk yield and differences of mean
between group were compared by Duncan’s multiple range
test (Harvey 1975). Student’s t test was employed to estimate
the effect of treatment on feed intake, milk composition, milk
fat total cholesterol and economics of milk production
(Snedecor and Cochran 1989).

Feed intake: Shatavari supplementation during prepartum
to postpartum did not affect the dry matter intake. Average
dry matter intake during different fortnight of postpartum
supplementation in G1 and G2 was 13.00±0.26 and
13.19±0.32 kg/d, respectively.

Milk production: Average daily milk yield per animal per
day during 90 days of supplementation period in control and
supplemented group were 19.53±0.22 and 23.40±0.22 kg/d
respectively with significant (P<0.01) differences between the
groups. Overall average daily milk yield (kg/d) was higher in
supplemented group G2 by 19.82% over that of control group.
Mean values of daily fat corrected milk yield (4%) during
supplementation period in G2 was 25.14±0.22, while in
control the value was 20.07±0.22 kg/day which was higher

by 25.21% (P<0.01) in G2 than that of control G1 group
(Table 1).

Graphical representation of mean daily milk yield (kg/d)
revealed that the milk yield trend (lactation curve) in
supplemented groups was normal whereas it was abnormal
in control group which could be due to mastitis incidence in
early lactation in control group (Fig. 1). The significant
improvement in milk production on supplementation of
Shatavari is in line with the findings of many researchers.
Mishra et al. (2008) and Tanwar et al. (2008) reported that
supplementation of Shatavari at the rate of 50 g/day/animal
increased milk production significantly (P<0.05) in crossbred
cows.

Higher milk production in Shatavari supplemented groups
could be attributed to certain active components in Shatavari
which stimulate the hypothalamus or pituitary gland leading
to release of prolactin hormone (Sabnis et al. 1966, Ghosh et
al. 1987), estrogenic effect of Shatavari on mammary gland
stimulating the alveolar secretary epithelial cell division, and
proliferation in the lumen of the duct of mammary gland
(Sabnis et al. 1966, Pandey et al. 2005) which could have
resulted in higher milk synthesis and secretion. Shatavari
supplementation increased DM intake (Berhane and Singh
2000) and improved digestibility of feed nutrients (Gupta et
al. 2004), furthermore, prevention from mastitis incidence
(Sharma 2009) could also be attributed to higher milk
production in Shatavari supplementation in crossbred dairy
cow.

Milk constituents: The % milk constituents, viz. fat,
protein, lactose, SNF and total solids are presented in Table 1.

The overall average % milk fat during supplementation
period in G1 and G 2 were 4.19±0.18 and 4.53±0.26

Table 1. Milk yield, milk constituents and economics of milk
production in Karan Fries cows supplemented with and without

Shatavari herbal feed supplement

Particular Group 1 (control) Group 2

Average milk yield (kg/d) 19.53A±0.22 23.40B±0. 22
Average FCM (kg/d) 20.07A±0.22 25.13B±0.22
Average fat (%) 4.19a±0.18 4.53b±0.26
Average protein (%) 3.38a±0.09 3.47b±0.08
Average lactose (%) 4.98a±0.11 4.87b±0.12
Average SNF (%) 8.68a±0.16 9.19b±0.13
Average total solids (%) 12.87a±0.24 13.72b±0.27
Economics of milk production on 4% FCM basis (`)
Cost/ L 7.09a±0.26 5.91b±0.23

(–1.18)
Net income/animal/day 145.00a±10.16 205.69b±11.60

(+60.69)
Income/L 6.91a±0.26 8.09b±0.23

(+1.18)

Means with different superscripts A, B in a row differ
significantly (P<0.01); means with different superscripts a, b in a
row differ significantly (P<0.05).

Fig. 1. Fortnightly average daily milk yield (kg) in Karan Fries
cows supplemented with and without Shatavari herbal feed
supplement
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respectively. The fat content was significantly (P<0.05)
higher in group 2 than the control group. Supplementation
of Shatavari in G2 increased milk fat by 8.11% over control
group. Results of present study on Shatavari supplementation
and its effect on milk fat content were unparalleled to findings
of some workers. Berhane and Singh (2002), Mishra et al.
(2008) and Tanwar et al. (2008) reported that Shatavari
supplementation only during postpartum period did not alter
the milk fat content in crossbred dairy cows.

The overall average of % milk protein during 90 days of
supplementation period in G2 was 3.47±0.08%; while in G1
were 3.38±0.09%. The% milk protein content was
significantly (P<0.05) higher in G2 than that of G1. There is
disagreement of views on effect of Shatavari supplementation
in freshly calved cows on milk protein content, as some
workers reported no significant increase of milk protein
content (Berhane and Singh 2002, Mishra et al. 2008 and
Tanwar et al. 2008). Presently, very scanty literatures are
available to explain the positive effect of Shatavari
supplementation during prepartum continued to postpartum
on the milk protein level in dairy animals. Shatavari which
contains saponin and tannin might have modified the rumen
ecosystem as was reported earlier. Wallace et al. (1994), Sen
et al. (1998), Abreu et al. (2004), Hess et al. (2004) and
Alexander (2005) reported that saponin supplementation
reduced rumen ammonia-N concentration and formed
complexes of protein that protect protein from degradation in
the rumen and finally increased the duodenal flow of
microbial-nitrogen. Similarly beneficial effects of low level
tannins are increases rumen un-degradability of protein and
enhances the efficiency of microbial protein production
and its assimilation from rumen thus, making more
feed protein available post-ruminally for production purposes,
which could facilitate sustaining higher milk protein in milk
(Wu et al. 1994). The mechanism through which Shatavari
might improve milk protein content deserves further studies.

The average milk lactose content in the group G1 and G2
during 90 day of lactation period were 4.98±0.11 and
4.87±0.12%, respectively. There was no significant difference
between G1 and G2.

During supplementation period the average milk SNF
content in the G1 and G2 were 8.68±0.16 and 9.19±0.13%,
respectively. The mean SNF content of milk for group G2
was significantly higher (P<0.05) than that of G1.

The average total solids content up to sixth fortnight in
groups G1 and G2 were 12.87±0.24 and 13.72±0.27%,
respectively. The total solids content was significantly higher
(P<0.05) in groups G2 than that of control group G1.

Milk fat total cholesterol: Mean values of milk fat total
cholesterol in un-supplemented group G1 and supplemented
group G2 were 415.0±25.4 and 364.9±17.5 mg/100 g,
respectively (Table 2) with significant (P<0.05) differences
between the groups. The% reduction in total cholesterol level
in G2 was to the tune of 12.07%. The result of present study

indicates that the milk fat total cholesterol during colostrum
stage was higher in all groups as compared to post colostrum
period. The average value of total cholesterol in milk fat at
day 5 of calving indicates that Shatavari supplementation
during colostrum period reduced the total cholesterol level
and it was also evident in subsequent days of lactation.
Factors leading to low milk fat total cholesterol level in
supplemented group are not well understood. However, the
present study revealed that Shatavari supplementation
reduced average plasma total cholesterol level significantly
in both prepartum and postpartum supplemented group G2.
The average values of plasma total cholesterol in group G1
and G2 were 309.3±22.0 and 220.0±15.2 mg/dL, respectively.
The evidence does, however, suggest that the milk fat total
cholesterol depression might be due to reduced plasma total
cholesterol level which is a major source of milk fat
cholesterol (Barbara et al. 1975). The present investigation
also revealed that mastitis incidence was absent in
supplemented group whereas in control group 2 animals
(40%) suffered from mastitis. Bindal and Jain, (1973)
observed that butterfat total cholesterol content was
significantly higher in butterfat prepared from milk of
mastitic crossbred cows than the normal crossbred cows.

Economics of fat corrected milk yield (FCM): Based on
FCM the estimates of average cost of milk production per
litre during supplementation period in groups G1 and G2
were found to be ̀ 7.09±0.26, and 5.91±0.23, respectively
(Table 1). In comparison to control group G1, the per litre
cost of milk production was significantly (P<0.05) reduced
in supplemented group G2, by 16.64,%. Further, the net
returns per animal per day in control group G1 and
supplemented group G2 were ` 145.00±10.16 and
205.69±11.60, respectively. Net return per day per animal
was observed to be the highest in group G2 and was
significantly (P<0.05) higher than that of control group G1.
The net return per day per animal was improved in
supplemented group G2 by 41.85% (` +60.69) over control
group. Similarly per litre return was also found significantly
higher (P<0.05) in group G2 by 17.07%.

SUMMARY

The study was undertaken to evaluate the effect of

Table 2. Means (±SE) of monthly milk fat total
cholesterol content in ghee

Month Group 1 Group 2

0 (5th day) 603.0±17.8 495.1±10.9
1 353.4±11.5 317.6±6.3
2 355.4±2.4 324.4±3.9
3 348.2±4.9 322.6±4.2
Average 415.0a±25.4 364.9b±17.5

Means with different superscripts a, b in a row differ
significantly (P<0.05).
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Shatavari supplementation on milk production and its
composition. Our results indicated that supplementation of
Shatavari root powder prepartum (60 days) @100 mg per
kg live body weight to continue postpartum period (90 days)
@200 mg per kg live body weight improved milk production,
its composition. Besides improving the milk fat content it
reduced milk fat (ghee) total cholesterol and increased
net return per litre milk significantly in crossbred
cows. Therefore, it is concluded that Shatavari
supplementation is economically viable and beneficial, and
it could serve as potential management tool to improve milk
production, composition and net returns from lactating
crossbred cows.

ACKNOWLEDGEMENT

The authors are highly thankful to the Director NDRI and
Head DCB Division, NDRI, Karnal, for providing necessary
funds and facilities for this study.

REFERENCES

Abreu A, Carulla J E, Lascano C E, Diaz T E, Kreuzer M and Hess
H D. 2004. Effects of Sapindus saponaria fruits on ruminal
fermentation and duodenal nitrogen flow of sheep fed a tropical
grass diet with and without legume. Journal of Animal Science
82: 1392–1400.

Alexander G. 2005. ‘Effect of plant extract on rumen fermentation
and nutrient utilization in sheep.’ Ph.D. thesis submitted to IVRI,
Izatnagar, Uttar Pradesh, India.

Anderson P and Valdes V A. 2007. critical review of pharmaceutical
galactogogues. Breastfeeding Medicine 2 (4): 229–42.

Barbara C R, Stuart P and Robert D M. 1975. Transport of dietary
cholesterol into blood and milk of the goat. Journal of Dairy
Science 58 (7): 971–76.

Berhane, M and Singh V P. 2002. Effect of feeding some indigenous
galactpoietic feed supplement on performance of crossbred
cows. Indian Journal of Animal Science 72 (7): 609–11.

Berhane M. 2000. ‘Studies on feeding some indigenous
galactpoietic feed supplement on performance of crossbred
cows.’ M.Sc. Thesis, JNKVV, Jabalpur (MP).

Bindal M P and Jain M K. 1973. Free and esterified cholesterol in
deshi ghee prepared from milk of cows and buffaloes. Indian
Journal of Animal Science 43 (10): 918–24.

Ghosh S, Chakraborty S, Mitra J and Ghosh K K. 1987. Study of
Lactate, a herbal galactogogue. Paper presented at 29th All India
Obstetric and Gynaecological Congress Mumbai, India.

Gupta N, Kumar A and Tiwari D P. 2004. Effect of herbs as feed
additive on groth nutrient utilization in crossbred heifers.
Proceedings of XI Animal Nutrition Conference, Jabalpur
Madhya Pradesh, India.

Harvey W R. 1975. Users guide for LSMLMW and MIXMDL PC-
2 Version. Mixed Model Least-Squares and Maximum
Likelihood computer program. 4255 Mumford Drive,
Columbus, Ohio 43220, USA.

Hess H D, Beuret R A, Lotscher M, Hindrichsen I K, Machmuller
A, Carulla J E, Lascano C E and Kreuzer M. 2004. Ruminal
fermentation, methanogenesis and nitrogen utilization of sheep
receiving tropical grass hay-concentrate diets offered with
Sapindus saponaria fruits and Cratylia argentea foliage. Animal
Science 79: 177–89.

Kumar S, Mehla R K, Gupta A K and Meena R K. 2010. Influence
of Asparagus racemosus (Shatavari) supplementation during
different stage of lactation on estrus behavior and reproductive
performance in Karan Fries crossbred cows. Livestock Research
for Rural Development 22 (2005). http: //www.lrrd.org/public-
lrrd/proofs/lrrd2205/kuma22099.htm

Makkar H P S. 2003. Quantification of tannins in free and
shrub foliage. A Laboratory Manual: Animal Production
and Health Section. Pp. 102. Division of nuclear techniques in
food and agricultures, International Atomic Energy Agency
(IAEA).

Mishra I S, Jaiswal R S, Bhardwas R K, Sharma R J, Joshi Y P,
Mondal B C and Rahal A. 2008. Effecet of feeding shatavari
(Asparagus racemosus) on nutrients intake, digestibility and
milk production in crossbred lactating cows. National Seminar
on Emerging Opportunities for Commercialization in dairy (6–
7 Nov), NDRI, Karnal, Haryana 132 001 India.

National Research Council. 1989. Nutrient Requirement of Dairy
Cattle. 6th edn. National Academy Science, Washington, D C,
USA.

Pandey S K, Sahay A, Pandey R S and Tripathi Y B. 2005. Effect
of Asparagus racemosus rhizome (shatavari) on mammary
gland and genital organs of pregnant rat. Phytotherapy Research
19 (8): 721–24.

Reddy M J S. 2007. ‘Development of method for cholesterol
estimation in milk fat using enzymatic diadgostic kit.’ M.Sc.
thesis submitted to NDRI, Karnal, Haryana, India.

Sabnis P B, Gaitonde B B and Jetmalani M. 1966. Effects of
alcoholic extracts of Asparagus racemosus on mammary glands
of rats. Indian Journal of Experimental Biology 6: 55–57.

Sen S, Makkar H P S, Muetzel S and Becker K. 1998. Effect of
Quillaja saponins and Yucca schidigera plant extract on growth
of Escherichia coli. Letters in Applied Microbiology 27: 35–
38.

Sharma A. 2009. Influence of polyherbal immunomodulator
supplementation on performance and milk quality of karan-fries
cows. PhD Thesis NDRI, Karnal, Haryana- 132 001 India.

Snedecor G N and Cochran W G. 1989. Statistical Methods. 8th
edn. The Iowa State University Press, Ames, Iowa, USA.

Tanwar P S, Rathore S S and Kumar Y. 2008. Effect of shatavari
(Asparagus recemosus) on milk production in dairy animals.
Indian Journal of Animal Research 42 (3): 232–33.

Wallace R J, Arthaud L and Newbold C J. 1994. Influence of Yucca
shidigera extract on ruminal ammonia concentrations and
ruminal microorganisms. Applied Environmental Microbiology
60: 1762–67.

Wu Z, Sleiman F T, Theurer C B, Santos F, Simas J M, Francolin
M and Huber J T. 1994. Effect of Isocaloric Infusion of Glucose
in the Rumen or Propionate in the Duodenum. Journal of Dairy
Science 77 (6): 1556–62.

downloaded from http://epubs.icar.org.in


