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Effect of Supplementary Feeding of Concentrate on Nutrient Utilization and
Production Performance of Ewes Grazing on Community Rangeland during
Late Gestation and Early Lactation

O. H. Chaturvedi*, Raghavendra Bhatta', A. Santra?, A. S. Mishra® and J. S. Mann*
Animal Nutrition Division, Central Sheep and Wool Research Institute, Avikanagar-304 501, India

ABSTRACT : Mapuraand Kheri ewes (76) in their late gestation, weighing 34.40+0.95 kg were randomly selected and divided into
4 groups of 19 each (G1, G2, G3 and G4). Ewes in all the groups were grazed on natural rangeland from 07.00 h to 18.00 h. Ewes in
Glwere maintained on sole grazing while ewes in G2, G3 and G4, in addition to grazing received concentrate mixture at the rate of 1%
of their body weight during late gestation, early lactation and entire last quarter of pregnancy to early quarter of lactation, respectively.
The herbage yield of the community rangeland was 0.82 metric ton dry matter/hectare. The diet consisted of (%) Guar (Cyamopsis
tetragonoloba) bhusa, (59.2), Babool pods and leaves (17.2), Bajra (Pennisetum typhoides) stubbles (8.8), Doob (5.3), Aak (4.2) and
others (5.3). The nutrient intake and its digestibility were higher (p<0.01) in G2, G3 and G4 as compared to G1 because of concentrate
supplementation. The intakes of DM (g/kg W°™), DCP (g/kg W°™®) and ME (MJkg W) were 56.7, 5.3 and 0.83; 82.7, 12.2 and 1.16;
82.7,12.1 and 1.17 and 83.1, 12.3 and 1.18 in G1, G2, G3 and G4, respectively. The per cent digestibility of DM, OM, CP, NDF, ADF
and cellulose was 57.9, 68.8, 68.7, 52.3, 37.5 and 68.4; 67.6, 76.1, 82.3, 60.6, 44.5 and 73.4; 67.6, 76.1, 81.5, 60.6, 44.8 and 74.5 and
67.6, 76.1, 82.3, 60.6, 44.7 and 73.3 in G1, G2, G3 and G4, respectively. The nutrient intake of G2, G3 and G4 ewes was sufficient to
meet their requirements. The ewes raised on sole grazing lost weight at lambing in comparison to advanced pregnancy. However, ewes
raised on supplementary feeding gained 1.9-2.5 kg at lambing. The birth weight of lambs in G2 (3.92) and G4 (4.07) was higher
(p<0.01) than G1 (2.98), where asin G1 and G3 it was similar. The weight of lambs at 15, 45 and 60 days of age were higher in G2, G3
and G4 than in G1. Similarly, the average daily gain (ADG) after 60 days was also higher in G2, G3 and G4 than in G1. The milk-yield
of lactating ewes in G2, G3 and G4 increased up to 150-250 g per day in comparison to G1. The birth weight, weight at 15, 30, 45 and
60 days, weight gain and ADG at 30 or 60 days was similar both in male and female lambs. It is concluded from this study that the
biomass yield of the community rangeland is low and insufficient to meet the nutrient requirements of ewes during late gestation and
early lactation. Therefore, it is recommended concentrate supplementation at the rate of 1% of body weight to ewes during these critical
stages to enhance their production performance, genera condition as well as birth weight and growth rate of lambs. (Asian-Aust. J.
Anim. Sci. 2003. Vol 16, No. 7 : 983-987)
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INTRODUCTION

In India, sheep are reared mainly on community
rangeland and/or stubble grazing on cropped land after
harvesting the crops. They are supplemented with top feeds
during lean season to meet their nutritional requirements.
These rangeland are covered with a wide variety of
vegetation mainly grasses, bushes, shrubs and trees. The
biomass yield of community rangeland is low and stocking
density is high (Sankhyan et a., 1999a) and sheep grazing
on such land are underfed for most part of the year.
Majority of the sheep farmers in semi-arid region do not
supplement concentrate to their sheep even in critical
physiological stages (Chaturvedi et al., 2002). It was
observed that limited concentrate supplementation in
addition to free grazing on community rangeland
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substantially improves production performance of ewes
(Chaturvedi et al., 2001). The information on the effect of
supplementary feeding on nutrient utilization and
performance of ewes under farmers field is scanty.
Therefore, the present study was undertaken to demonstrate
the beneficial effects of concentrate supplementation to
ewes during late gestation and early lactation on their
production performance at farmers doorstep.

MATERIALS AND METHODS

A demonstration study was carried out on farmers
sheep flock maintained on natural rangeland at Soda village
of district Tonk, Rajasthan, about 20 km from the Central
Sheep and Wool Research Ingtitute, Avikanagar, located in
hot semi-arid region. The experiment was conducted for
108 days extending from late monsoon season to winter (22
September 1998 to 8 January 1999). Malpura and Kheri
ewes (76), 2-3 years old, in their late gestation and
weighing 34.40+0.95 kg were randomly selected and
divided into 4 groups of 19 each (G1, G2, G3 and G4).
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Table 1. Botanica composition of the range (roughage)
consumed by the ewes

) Percentage

Local name Botanical name in the diet
Aak Calotropis procera 4.20
Doob Cynodon dactylon 5.30
Kukreli Celosia argentia 0.80
Kagler (pods) - 0.26
Dab Desmostachya bipinnata N
Bharbhut Cenchrus biflorus N
Babool (pods & leaves)  Acacianilotica 17.24
Khejri Prosopis cineraria 0.69
Ker Capparis decidua N

Pala Zizyphus nummularia 1.59
Ber Zizyphus jujuba 0.80
Bajrastubbles Penni setum typhoides 8.75
Guar bhusa Cyamopsistetragonoloba  59.15
Neem Azardirachta indica 1.06
Jojhoru Tephrosia purpuria N

N=Negligible in quantity.

Ewes in al the groups were grazed on natural rangeland
from 07.00 to 18.00 h followed by night shelter in side open
improvised animal shed. G1 ewes were maintained on sole
grazing while ewes in G2, G3 and G4, in addition to
grazing received concentrate mixture at the rate of 1% of
their body weight during late gestation, early lactation and
entire last quarter of pregnancy to early part of lactation,
respectively. The body weight of ewes at the start and at
parturition was recorded. Birth weight of lambs and
fortnightly changes in body weight up to 60 days were aso
recorded.

The biomass yield of the community rangeland was
assessed  (Papanastasis, 1977). Six ewes from each
treatment were randomly selected for digestibility trial. For
five consecutive days, the diet samples were collected
through hand picking method (Sankhyan et al., 1999b),
while the faecal samples were collected from rectum at
08.00 h. Subsequently, samples were properly mixed and
pooled for 5-day collection period for individual ewes.
Representative samples of concentrate mixture, range, diet
and faeces were analysed for dry matter (DM) by drying
them in oven at 60°C till constant weight. The above
samples were subsequently ground to pass through 1 mm
sieve in a Willey mill and were analysed for crude protein
(CP) and ash (AOAC, 1990), neutral detergent fibre (NDF),
acid detergent fibre (ADF), acid detergent lignin (ADL)
(Van Soest et a., 1991). Celulose and hemicellulose
contents were calculated, respectively by subtracting ADL
from ADF and ADF from NDF. The ash free NDF was also
estimated in all the diet samples to calculate voluntary
intake (Osbourn et a., 1970).

SVI (g DM/kgW °"%)=95.0-0.713 NDFsc+ 4

Where, SVI isthe sheep voluntary intake

NDFsc is the ash-free NDF of the diet sample

CHATURVEDI ET AL.

The IVDMD of al the diet samples was estimated by
the method of Tilley and Terry (1963) except that the
second stage was avoided. The rumen liquor used in
IVDMD estimation, was obtained from fistulated rams
maintained on a Cenchrus (Cenchrus ciliaris) straw based
diet (roughage to concentrate ratio, 65:35). The faecal outgo
was estimated by following formula and subsequently the
digestibility was calculated.

Faecal outgo (g DM/day)=Intake (g DM/day)x(100-
IVDMD)

The metabolizable energy (ME) intake was calculated
as MEI=OMI (g)x19x0.82 (ARC, 1980). The data were
statistically analyzed using SPSS (version 10) statistical
package.

RESULTS AND DISCUSSION

Biomassyield

The mean biomass yield of the community rangeland
was 0.82 metric ton DM/hectare, which is similar to the
earlier reports (Chaturvedi et al., 2000, 2001). Sankhayn et
al. (1999a) reported a lower biomass yield (1.57). These
differences in biomass yield are attributed to the fertility of
land, type of pasture, type of grazing and stocking density
on the rangeland.

Botanical composition of therange and diet

The vegetation cover of community rangeland consisted
Cynodon dactylon, Desmostachya bipinnata, Celosia
argentia, Cenchrus biflorus, Tephrosia purpuria and Kagler
grasses, Zizyphus nummularia, Calotropis procera and
Capparis decidua shrubs and Zizyphus jujuba, Acacia
nilotica, Azardirachta indica and Prosopis cineraria fodder
trees (Table 1). However, the diet consisted mainly of
Cyamopsis tetragonoloba straw (59.2%) followed by
Acacia pods and leaves (17.2%), Pennisetum typhoides
stubbles (8.8%) and Cynodon dactylon (5.3%).

Chemical composition of range and diet

The range samples contained (Table 2) 10.24 CP, 66.67
NDF, 49.25 ADF and 22.47 ADL (% DM basis) whereas the
diet contained higher proportion of CP (13.21) and lower
contents of fibre (61.28 NDF, 41.27 ADF) and ADL (13.69).
This reflects the selective grazing behaviour of sheep
(Ramirez et a., 1995). Thirteen per cent CP in the diet
agrees with the reports of Shinde et al. (1994) who reported
that sheep grazing on silvipasture also maintained 13-16%
CPin their diets. The calculated values of digestible crude
protein (DCP) and total digestible nutrient (TDN) contents
of concentrate mixture were about 13 and 68 per cent,
respectively.
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Table 2. Ingredient and chemical composition of concentrate mixture, range (roughage) and diet consumed by ewes
Item Composition (%)
Ingredient composition (%)
Barley 12
Damaged wheat 15
Deoiled rice bran 20
Wheat bran 25
Groundnut cake 25
Urea 1
Mineral mixture 1
Common salt 1
Chemica composition (%)
Component DM oM CP NDF ADF  Hemi-cellulose  Cellulose ADL
Concentrate mixture 92.0 90.00 18.94 43.25 19.00 24.25 12.35 5.25
Range (roughage) 69.50 80.37 10.24 66.67 49.42 17.25 18.02 22.47
Diet 32,57 91.22 13.21 61.28 41.27 20.01 25.20 13.69
Table 3. Intake and digestibility of nutrientsin four groups of ewes
Item Gl G2 G3 G4 SEM Level of
significance
Body weight (kg) 3117 37.08 34.42 36.50 1.84 NS
Nutrient intake
Roughage intake (g/d) 771.67 859.67 830.17 868.50 35.48 NS
Concentrate intake (g/d) - 370.83 344.17 365.00 ND ND
Dry matter (g/d) 771.67 1230.50° 1174.33° 1233.50° 48.36 %
Dry matter (g/kg B.W) 24.85° 33.24° 34.25° 33.84° 0.45 o
Dry matter (g/kg W°™) 58.56° 82.68° 82.74° 83.11° 1.02 i
DCP (g/d) 70.05° 183.12° 172.28° 182.08° 7.32 o
DCP (g/d B.W) 2.26% 4.95° 5.01° 4.99% 0.01 o
DCP (g/d W°7) 5.312 12.17° 12.12° 12.26 0.04 o
ME (MJd) 10.92° 17.42° 16.63° 17.47° 0.69 o
ME (MJkg B.W) 0.352 0.47° 0.48° 0.48" 0.002 o
ME (MJkg W°™) 0.83° 1.16° 1.17° 1.18° 0.003 o
Nutrient digestibility (%)
Dry matter 57.90° 67.60° 67.58° 67.59° 0.004 o
Organic matter 68.78° 76.10° 76.10° 76.09° 0.36 o
Crude protein 68.68% 82.34° 81.45 82.25° 0.43 o
Neutral detergent fibre 52.342 60.58° 60.63° 60.61° 0.97 o
Acid detergent fibre 37.49° 44.51° 44.82° 44.71° 1.08 o
Cellulose 68.41° 73.38° 74.46° 73.31° 0.91 w

ND=Not detected, NS= Not significant, ** (p<0.01)

Intake and digestibility of nutrients

Although the roughage intake was similar among
different groups (Table 3), there was significant (p<0.01)
difference in total DMI between supplemented (G2, G3 and
G4) and non-supplemented groups. The DMI (2.91% of
body weight) recorded in G1 was lower than the
requirement (ICAR, 1985). The trend observed in the
intakes of DCP and ME were similar to that of DMI,
because of the supplementation schedule. DCP and ME
intakes recorded in G2, G3 and G4 were higher than the
recommended standard for pregnant ewes (ICAR, 1985). In
general, the digestibility of DM, OM, CP, NDF, ADF and
cellulose was similar and higher (p<0.01) in supplemented
groups (G2, G3 and G4) as compared to non-supplemented
group, Gl (Table 3). It is well established that

supplementation in the form of concentrate mixture
improves the nutrient digestibility of the total diet
(McDonald et al., 1988). Although the digestibility of
nutrients recorded in G1 ewes was similar to that of earlier
reports in sheep (Shinde et al., 1998) and in goats (Bhatta et
a., 2002), the nutrient intake was not sufficient to meet
their requiremnts.

Production performance of ewes

The ewes raised on sole grazing either lost weight (G1)
or gained very less (G3) at lambing in comparison to that of
advanced pregnancy. However, ewes raised on
supplementary feeding besides grazing gained 1.92 (G2)
and 247 (G4) kg a lambing as compared to advance
pregnancy (Table 4). The present findings indicate that the
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Table 4. Production performance of ewes and their lambs

CHATURVEDI ET AL.

Item Gl G2 G3 G4 SEM Level of
significance

Production performance of ewes

Body weight at beginning of the 33.62 34.44 34.47 35.00 1.02 NS

experiment (kg)

Body weight at parturition (kg) 33.23° 36.36° 34.97® 37.47° 0.99 *

Gain/loss in body weight at parturition -0.39 192 0.50 247 0.76 NS
Body conformation at beginning (cm)

Length 64.08 62.78 62.06 63.13 0.92 NS

Height 71.88 71.44 69.74 72.30 0.91 NS

Heart girth 79.58 79.56 77.82 80.33 0.92 NS

Paunch girth 90.15 93.14 90.65 92.30 1.39 NS
Body conformation at parturition (cm)

Length 66.08" 61.83 61.32% 64.37% 1.00 i

Height 67.81 69.94 69.72 69.37 1.08 NS

Heart girth 81.08 83.03 83.85 84.30 1.62 NS

Paunch girth 89.85 93.92 92.88 92.27 1.72 NS
Body weight of lambs (kg)

At birth 2.98° 3.92" 3.50% 4.07° 0.14 %

15 days 5.79° 7.34% 6.76° 7.99° 0.22 o

30 days 7.9 9.67° 9.27% 11.13° 0.38 w

45 days 9.46° 12.53% 11.23° 13.14° 0.41 o

60 days 11.022 14.71° 13.05° 15.26° 0.38 **
Body weight gain of lambs in 30 days 493 5.74% 5.77% 7.06° 0.38 %
Body weight gain of lambsin 60 days 8.04° 10.79™ 9.55° 11.19° 0.37 o
Average daily gain 0-30 days (g) 164.49° 191.48% 192.35% 23533 12.69 o
Average daily gain 0-60 days (g) 134.04% 179.81™ 159.22° 186.44° 6.20 o
NS= Not significant, * (p<0.05), ** (p<0.01)
Table 5. Sex-wise growth performance of lambs born from experimental ewes
Item Male Female SEM Level of significance
Birth weight (kg) 3.69 3.62 0.10 NS
Body weight at 15 days (kg) 7.13 6.94 0.15 NS
Body weight at 30 days (kg) 9.86 9.32 0.27 NS
Body weight at 45 days (kg) 12.25 11.28 0.29 NS
Body weight at 60 days (kg) 14.02 13.34 0.27 NS
Body weight gain 30 days (kg) 6.17 5.70 0.27 NS
Body weight gain 60 days (kg) 10.33 9.72 0.26 NS
Average daily gain 0-30 days (g) 205.56 189.86 8.97 NS
Average daily gain 0-60 days () 172.16 162.06 4.39 NS

NS= Not significant.

ewes in G1 group were not able to meet their nutrient
requirements from sole grazing. As a result they mobilized
their body reserves to meet the additional nutrient
requirements of growing foetus, leading to reduction in
their body weight (Santra and Pathak, 1999). These findings
of body weight changes of the ewes without and with
concentrate supplementation corroborate the earlier reports
(Chaturvedi et al., 2001). Except body length, the body
conformations viz. height, heart girth and paunch girth did
not differ at the beginning of the experiment and at lambing
among the four treatments. The length of ewes at lambing
was higher in G1 than in G2 and G3.

The birth weights of lambs in G2 (3.92 kg) and G4
(4.07 kg) were higher (p<0.01) than that in G1 (2.98 kg),
whereas the birth weight of lambs in G1 and G3 did not

differ statistically (Table 4). The weight of lambs at 15, 45
and 60 days of age was higher in G2, G3 and G4 than that
in G1. Similarly, the average daily gain (ADG) at 60 days
was aso higher in G2, G3 and G4 than that in G1. The
average daily gain (g) of lambs at 60 days of age was
highest in G4 followed by G2, G3 and G1 (Table 4).

Higher birth weights in G2 and G4 lambs were due to
concentrate supplementation of ewes during pregnancy
(Shinde et a., 1996; Chaturvedi et al., 2001). The higher
weight of lambs at 15, 45 and 60 days of age and also their
higher ADG in case of G2, G3 and G4 were due to
increased milk yield of ewes up to 150-250 g per day due to
concentrate supplementation in comparison to that of
without concentrate supplementation.

Further, the birth weight, weight at 15, 30, 45 and 60
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days, weight gain and ADG in 30 or 60 days were higher in
case of male than that of female lambs, but the differences
were statistically not significant (Table 5). These findings of
body weight changes of male and female lambs are similar
to those of earlier reports (Chaturvedi et al., 2001).

CONCLUSION

It is concluded from this study that the biomass yield of
the community rangeland in semi-arid region of Indiais low
and insufficient to meet the nutrient requirement of ewes
during late gestation and early lactation. However,
concentrate supplementation at the rate of 1% of body
weight to ewes during these critical stages enhanced their
production performance, general condition as well as birth
weight and growth rate of lambs.

ACKNOWLEDGMENTS

We thank to Director of the Ingtitute for providing the
facilities. The financial assistance provided under the
National  Agriculture Technology Project is aso
acknowledged.

REFERENCES

AOAC. 1990. Official Methods of Analysis, 15th Edition.
Association of Official Analytical Chemists, Washington, D.C.

ARC. 1980. The Nutrient Requirements of Ruminant Livestock.
Agricultural Research Council Supplement 1, pp.78-80.
Slough, UK: Commonwealth Agricultural Bureaux.

Bhatta, Raghavendra, A. K. Shinde, S. K. Sankhyan and D. L.
Verma. 2002. Nutrition of range goats in a shrubland of
Western India. Asian-Aust. J. Anim. Sci. 15(12):1719-1724.

Chaturvedi, O. H, A. S. Mishra, S. A. Karim and R. C. Jakhmola.
2000. Effect of supplementary feeding on growth performance
of lambs under field condition. Indian J. Small Ruminants.
6:110-112.

Chaturvedi, O. H., A. S. Mishra, A. Santra, S. A. Karim and R. C.
Jakhmola. 2001. Effect of supplementary feeding during late
gestation on production performance of ewes grazing on
community rangeland. Indian J. Anim. Sci. 71:714-717.

Chaturvedi, O. H., M. K. Tripathi, A. S. Mishra, D. L. Verma, P. S.
Rawat and R. C. Jakhmola. 2002. Land as well as livestock
holding pattern and feeding practices of livestock in Malpura
taluk of semiarid eastern Rajasthan. Indian J. Small Ruminants.
8:143-146.

ICAR. 1985. Nutrient Requirements of Livestock and Poultry.
Publication and Information Division, Indian Council of
Agricultural Research, New Delhi.

McDonald, P, R. A. Edwards and J. F. D. Greenhalgh. 1988.
Anima Nutrition. 5th Edn. Longman Scientific and Technical,
Group UK Limited, Longman House, Burnt Mill, Harlow,
Essex CM20 2JE, England.

Osbourn, D. F, S. B. Cammell, R. A. Terry and G. E. Outen. 1970.
The effect of chemica composition and physica
characteristics of forages on their voluntary intake by sheep
(Abstract). In GRI Report. p. 67.

Papanastasis, P. V. 1977. Optimum size and shape of quadrate for
sampling herbage weight in grassiand of Northern Greece. J.
Range Management. 30:446-448.

Ramirez, R.G, D. S. Alonso, G Hernandez and B. Ramirez. 1995.
Nutrient intake of range sheep on a bufflegrass (Cenchrus
ciliaris) pasture. Small Ruminant Research. 17:123-128.

Sankhyan, S. K., A. K. Shinde, R. Bhattaand S. A. Karim. 1999b.
Comparison of diet and faecal collection methods for
assessment of seasonal variation in dry matter intake by sheep
maintained on a Cenchrus ciliaris pasture. Anim. Feed Sci. &
Tech. 82: 261-269.

Sankhyan, S. K., A. K. Shinde and S. A. Karim. 1999a. Seasonal
changes in biomass yield, nutrient intake and its utilization by
sheep maintained on public rangeland. Indian J. Anim. Sci.
69:617-620.

Santra, A. and N. N. Pathak. 1999. Nutrient utilization and
compensatory growth in crossbred (Bos indicusxBos taurus)
calves. Asian-Aust. J. Anim. Sci. 12:1285-1291.

Shinde, A. K., B. C. Patnayak, S. A. Karim and J. S. Mann. 1994.
Plane of nutrition and economics of ram raising under different
system of grazing management. Indian J. Anim. Nutr. 11:85-89.

Shinde, A. K., S. A. Karim, J. S. Mann and B. C. Patnayak. 1996.
Performance of sheep under different silvipastoral systems.
Indian J. Animal Production and Management. 12:30-33.

Shinde, A. K., S. A. Karim, S. K. Sankhyan and R. Bhatta. 1998.
Seasonal changes in biomass growth and quality and its
utilization by sheep on semiarid Cenchrus ciliaris pasture of
India. Small Ruminant Research. 30:29-35.

Tilley, J. M. A. and R. A. Terry. 1963. A two stage technique for
the in vitro digestion of forage crop. J. British grassiand
Society. 18:104-111.

Van Soest, P. J,, J. B. Robertson and B. A. Lewis. 1991. Methods
for dietary fibre, neutral detergent fibre and non starch
polysaccharides in relation to animal nutrition. J. Dairy Sci.
74:3583-3597.



