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Theuse of chromic oxideasan index for determining the
digestibility of feed constituentsin buffalo calves

OM PRAKASH

ABSTRACT : Six murrah buffalo calvesdivided into two groupswere fed wheat straw and concentrates mixture alongwith green
Lucerne. Theaveragedry matter (DM) intake per 100 kg body weight (2.94 + 0.36 kg) and g/ unit metabolic size (g/w®™) (119.01
+ 7.54 g) weresignificantly higher (P < 0.05) inthe animals of group I than thevaluesobtained inthegroup | (2.25+ 0.32 kg and
95.79 + 10.03 g). Theintake of digestible crude protein (DCP) g/ unit metabolic sizewaslower (6.57 £ 0.57 g) inthe malesgroup
than the females group (7.06 + 0.71 g) whereas, theintake of total digestible nutrients (TDN) g/ unit metabolic sizewashigher in
the males group (77.79 £ 12.27) than the females group (68.02 + 13.38). The differences in the intake and utilization of these
nutrients between two groups of animals were statisticaly significant. The average digestibility co-efficients of DM, crude
protein (CP), ether extract (EE), crudefibre (CF), nitrogen-free extract (NFE), total carbohydrates (TCHO), total ash, insoluble ash,
neutral detergent fibre (NDF), acid detergent fibre (ADF) were 62.41+ 1.13,69.57 £ 0.89, 54.13+ 1.81, 63.50 £ 0.86, 66.74 + 2.79, 65.61
+3.29,35.40+2.08,54.27 + 1.38 and 74.73 £ 2.46 per cent intheanimalsof group | and 58.29 + 1.44, 66.02 + 0.36, 50.34 + 0.49, 61.10
+0.79,63.58+ 1.80,63.38+ 2.41,31.79+ 1.39,51.68 + 0.71 and 68.64 + 1.97 per cent intheanimalsof group I1. Among the nutrients,
the males digested more (P < 0.05) crude protein than the females.
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INTRODUCTION

digestibility studiestoavoidthe necessity for the total

collection of faecal material. The use of indigestible -

markersto determine nutrient digestibility isan attractive :

technique as |t d| Spenses W|th the neaj to measure food Of thefeed DletS ba%d on CI’Op reSi dueS are def|C| ent in

intake and faecesoutput. Digestibility trailshave provided - Protn, & _ _ Cc
abasis for acquiring much of our present knowledge of : digestibility of animals, can be improved by providing

- supplementary nutrients like leguminous and non-
Suchtrialsarestill of fundamental importanceinnutrition : !eguminous green forages, concentrates and specific

research. One of the chief problemsiin thistype of work : nutrient supplementsin theform of mineral mixtures. In
. conventiona method digestibility, daily feed intake and
- faecesvoided are quantitatively measured but thismethod
. isvery laborious and time consuming. In this direction
- indicator method (Hill and Anderson, 1958) will beless

. time consuming and provide better result than the

the nutritive value of the components of animal diets.

has been to identify the faecal output resulting from a
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- specific intake of feed. A number of workers have
A number of indicators have been employed in : exploredthepossibility of including aknown amount of a

- completely indigestible material in the feed and by

determining its subsequent concentration in the faeces,
alowing the material to serve asanindex of digestibility

protein, energy, minera sand vitamins, restrictsintakeand
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conventiona method.

M ATERIAL AND M ETHODS

Six murrah buffalo calves 3 males (group I) and 3

females (group 11) were taken for entire investigation.
The animals were selected on the basis of age, body
weight and body confirmation and hisagewithin 2to 2%
years. Before the start of actual trial, all the calveswere

them in the experimental shed. All the calves were

the culmination of the each digestibility trial using ‘Avery
made dial” balance (1000 kg capacity). Weighments were
done consecutively for three days at the sametime, viz.,
8.00 to 8.30 am. The body weight of individual animal
and the group average were ascertained. At the end of
each experiment body weight gain of individual animal
was calculated. At the time of starting experiment the
average body weight of male buffalo calves was 297.33

calveswas 222.00 £60.53 kg. The experimental buffalo
calves were provided adequate feedstuffs containing
nutrients computed on the basi s of individual body weight
(NRC, 1989). In this experiment, animals were offered
concentrate mixture, green Lucerne along with wheat
straw. Thewheat straw wasfed ad-libitum, after feeding
the concentrate mixture daily morning and eveningto all
the animals. The digestible crude protein requirement of
animals was met with concentrate mixture. The
observations recorded during the course of these
investigations were summarized in the form of table for
the analysis of mean and standard error. To judge the
differencesin digestibility between maeand fema egroup,
paired ‘t’ test was applied. The significant differences

- between the average values were tested against critical
- difference CD at 5 and 1 per cent level of probability.

REsULTSAND Discussion
Inthisexperiment six buffalo calves (3malesand 3

- females) were fed on wheat straw and green Lucerne
- dong with concentrate mixture. Chromic oxide (external
. indicator) wasfed to the animal swith concentrate mixture.
dewormed and cured from external parasite beforeputting -

. Intake and utilization of feed constituents :
weighed at the start of the preliminary experimentand at -
- dry matter intake ranged from 2.00 to 2.62 kg with an
. average of 2.25 + 0.32 kg per 100 kg body weight in the
- males (group |) wheress, the intake values varied from
. 2.57t03.30 kgwith an average of 2.94 + 0.36 kg per 100
- kg body weight in case of females (group I1). The dry
- matter intake by the animals as well as their variation
- within the groups was the highest in females than the
- males.

+77.67 kg while the average body weight of female

Thedatapresentedin Table 1 clearly depict that the

Thedifference in the average dry matter intake per

© 100 kg body weight was significantly higher (P<0.05) in
- the females than the average value found in the males.
. The overall group (male and female) average of dry
- matter intake was 2.59 + 0.48 kg per 100 g body weight.
- The higher dry matter intake per 100 kg body weight in
. caseof females could bedueto lower liveweight g/ unit
- of metabolic size (g/w°7%) than the value found in the
- males group. Singh (1980) and Goswami et al. (1997)
. have reported that animals having higher body weight
- consume | esser feed as compared to the animals having
. lower body weight. Thisfindingisdirectly corroborated
- with the results found in the present investigation. Virk
- and Pradhan (1992), reported higher dry matter intake
. per 100 kg body weight in case of female than the value

Table 1: The DCP contents of the feed, their availability and utilization

Groups of animals f'ge%ii/’;) D’g"/\i,';tgke Dt')\(/')di;m.egﬁ?ggl;g DCgF/’\A‘,'JEaske TDgl;lV\ilmsake
A 6.55 90.22 2.00 591 91.77

B 7.75 89.78 215 6.95 72.80

C 6.40 107.38 2.62 6.87 68.80
Average+ SE. 6.90 = 0.73 95.79 + 10.03 225+0.32 6.57 £ 0.57 77791227
D 5.96 110.35 257 6.58 79.18

E 5.94 122.59 2.95 6.73 7171

F 6.36 124.10 3.30 7.89 53.18
Average+ SE. 6.08 +0.23 119.01* +7.54 2.94* +£0.36 7.06+0.71 68.02 + 13.38
Overall average+ S.E. 6.49 + 0.64 107.40 + 14.99 2.59+048 6.82+ 0.64 72.90 +12.66

* indicates significance of value at P=0.05
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found in male buffalo calves. Several research workers -
(Gill and Gill, 1979; Mehraet al., 1990; Virk etal ., 1993;
Chauhan et al., 1997 and Teli et al., 1999) have aso
reported similar dry matter intake when maleand female -
. DCP intake values varied from 6.58 to 7.89 g/w°™ was

buffal o calveswere maintained on different farmrations.

In contrast to these results lower values (1.4 to 1.84 kg
- average values between the two groups of animals was

per 100 body weights) were recorded by Mondal et al.,

1997, when cows/buffaloes were maintained on the :
- of DCP intake was recorded to be 6.82 + 0.64 g/w°7,

When the dry matter intake per unit metabolic size -
(g/w°7) was calculated, it wasfound that male buffaloes :
consumed ration from 89.78 to 107.38g per head per day -
whereas, the dry matter intake values from 110.35 to
124.10qg per head per day (g/w°7) were recorded in the
female. The variations in the intake per unit metabolic -
. Dry matter :

different feeds.

size between two categories of the animals were higher

in the males than the females. The average dry matter -
intake per unit metabolic size (g/w®™) was significant -
. highest and the lowest values were recorded table 63.23

(P<0.05) higher in females than males. The overall

(groups) average of dry matter intake (g/w®”) was :
- +1.13 per centinthegroup | animals. In case of group I
dry matter intake (88.00 to 120.00g/w°™) also reported :
by Gill and Gill (1979) and Mudgal et al. (1981) when :
- an average of 58.29 + 1.44 per cent. The range of
. variationsinthe dry matter digestibility was higher inthe
al. (1999) showed lower (70.4to 87.18g) dry matter intake -
. found in group | animals. The average dry matter
- digestibility value was apparently higher (7.06%) in case

A perusal of the data presented in Table 1 clearly :
indicatesthat the per cent DCPinthefeed recorded was :
6.90+ 0.73 per cent with the minimum and the maximum :
- of animals was not significant. The overall (groups)

recorded to be 107.40 + 14.999 per head per day. Similar

buffal oes were maintained on various ration schedules.
Mehraet al. (1991); Mondal et al. (1996) and Sastry et

(g/w°7™) as against to the values found in the present
investigation.

limit of 6.40 and 7.75 per cent, respectively, in group |

animals. In case of group Il animals, the DCP on average :
was 6.08 + 0.23 per cent with the minimum and the -
- lower digestibility (44.8 + 0.79%) in the sheep than the
. valuefoundin the present study. Therange of variations
- for thedry matter digestibility obtained in the present study
the group Il animals. The differencein DCP (%) in the
feed between the feed to the two groups of animals did
- used as experimental animals. However, contradictory
. viewsto the present findings have been reported by Gill
- and Gill (1979) and Goswami et al. (1997) who found
- 63.5 to 68.18 per cent dry matter digestibility when
Virk et al. (1993); Chaudhary and Gupta (1999 and 2000). :
The variation in the DCP valuesin the feed reported by -
Goswami et al. (1997) and Sastry et al. (1999) were :
high (7.9to 10.35%) as compared to thevaluesobtained :

maximum value of 5.94 and 6.36 per cent, respectively.
The average of DCP in the feed was apparently higher
(13.48%) in group | animals than the value obtained in

not show any statistical significance. Theoveral (groups)
average of DCP in the feed recorded was 6.49 + 0.66
per cent. The variation in the DCP found in the present
study falls within the range (6.3 to 7.89%) reported by
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in the present study.

The DCPintake per unit metabolic size varied from
5.91 t0 6.95 g, the average value being 6.57 + 0.57 g in
the group | animals. In the case of group Il animals, the
apparently higher (7.29%) in group Il animals, than the
statistically not significant. Theoverall (groups) average
which falls within the same limit as reported by Singh
(1980) but the DCP intake values were comparatively
higher (7.1 to 11.80 g/w®™), than the DCP intake value
reported by Chaudhary and Gupta (1999 and 2000).
Digestibility co-efficient of feed constituents :

When the dry matter digestibility values presented
inTable 2werecritically examined, it wasfound that the

and 61.11 per cent, respectively with an average of 62.41
animals, the highest and the lowest digestibility values
obtai ned were 59.86 and 57.01 per cent, respectively with

group Il animals than the dry matter digestibility value

of animalsof group | category than the value obtainedin
the animals of group Il category. The difference in the
average dry matter digestibility between the two groups

average of dry matter digestibility wasfound to be 60.35
+ 2.53 per cent. Sankhyan et al. (1997) reported slightly

were similar (57.68 to 63.41%) to the earlier findings
reported by Mudgal et al. (1993) when buffaloes were

buffal oeswere maintained onthe stall and fed conditions.

Crude protein :
It appears from the data presented in Table 2 that
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the crude protein digestibility was the highest 70.56 per
cent and the lowest 68.82 per cent and the mean value
was 69.57 £+ 0.89 per cent in the group | animals. In the
group B category of animals, the highest crude protein
digestibility was 66.43 and the lowest was 65.75 per cent
with an average value of 66.02 £0.36 per cent.
Therange of variationsrecorded inthe crude protein
digedtibility val ues between thetwo groupswas higher in
the males than the values found in the females which
indicate significantly (P < 0.05) higher crude protein
digestibility in the male calves than the female calves.
Theoverdl (groups) average of crude protein digestibility

investigation. The present findings arein agreement with
theresultsreported by Gill and Gill (1979); Goswami et
al. (1997) and Mehra et al. (1991) who recorded crude
protein digestibility from 65.22 to 70.44 per cent in
buffaloes. Some of the Indian Scientists (Mudgal et al.,
1981; Chopra and Kurar, 1983; Mehra et al., 1990 and
Teli et al., 1999) have reported lower crude protein
digestibility (44.90 to 58.76%) than the val ues obtained
inthe present investigation.

Ether extract :

The ether extract digestibility average in the males
group (1) was 54.13 + 1.81 per cent (52.09 to 55.56%),
whereas, in the females group (1) the average ether
extract digestibility was 50.34 + 0.49 per cent (49.77 to

- 50.65%). The ether extract digestibility co-efficient was
. apparently higher (7.52%) ingroup | animalsthaninthe
- group Il. Thedifferencein the ether extract digestibility
- between the two groups was statistically not significant.
. Theoverdl (groups) average of ether extract digestibility
- was recorded to be 52.24 + 2.39 per cent. The ether
- extract digestibility in the present study wasin conformity
. withtheresults (51.42 to 55.35%) reported by Mudgal et
- al. (1981); Mehraet al. (1990 and 1991) and Mondal et
- al. (1996) but the lower values (60.70 to 84.95%) were
. recorded by Gill and Gill (1979) and Sastry et al. (1999)
- were reported on buffalo calves.

was67.79 + 2.04 per cent. Sankhyan et al. (1997) showed
comparatively lower crude protein digestibility value(49.2
+2.07%) in the sheep than the valuesfound in the present -
: 64.40 per cent and the average value being 63.50 + 0.86
- per cent in male calves. In the female calves the crude
- fibredigestibility valuesranged from 60.35 to 61.93 per
. centwith an averagevalueof 61.10+ 0.79 per cent (Table
- 2). The average crude fibre digestibility was apparently
- higher (3.92%) in the male group than the femal e group.
. The difference in the crude fibre digestibility between
- thetwo groupsdid not show any statistical significance.
. Theoveral (groups) average of crude fibre digestibility
- was found to be 62.22 + 1.67 per cent. Almost similar
- results (61.91 to 64.13%) of crudefibredigestibility have
. also been reported by Virk et al. (1993) and Goswami et
- al. (1997) when buffaloes were fed on general farm
- ration. The higher digestibility values (65.59 to 79.59%)
. has been reported by Mudgal et al. (1981); Mehraet al.

Crudefibre:
The crude fibre digestibility ranged from 62.68 to

Table 2 : Digestibility co-efficient of feed components estimated by chromic oxide method

Gowsol mimds DY O Ee cuere Mo Tl TH gaegen  doen
ibre fibre

A 62.89 69.35 54.76 63.42 66.97 64.27 35.95 54.89 75.62
B 61.11 89.82 52.09 62.68 63.85 63.20 33.10 52.69 71.95
C 63.23 70.56 55.56 64.40 69.42 69.37 37.16 55.24 76.64
Average+ SE. 62.41 69.57* 54.13 63.50 66.74 65.71 35.40* 54.27* 74.73*
+1.13 +0.89 +1.81 +0.86 +2.79 +3.29 +2.08 +1.38 +2.46

D 59.86 66.43 50.65 61.93 65.39 66.05 32.64 52.42 70.76
E 58.00 65.88 50.61 61.04 63.57 62.76 32.56 51.63 68.32
F 57.01 65.75 49.77 60.35 61.79 61.35 30.18 50.99 66.85
Average+ SE. 58.29 66.02 50.34 61.10 63.58 63.38 3179 51.68 68.64
+1.44 +0.36 +0.49 +0.79 +1.80 +2.41 +1.39 +0.71 +1.97

Overall average + SEE. 60.35 67.79 52.24 62.22 65.16 64.50 33.59 52.97 71.69
+2.53 +2.04 +2.39 +1.67 +2.72 +2.85 +2.53 +1.72 +3.89

* indicates significance of value at P=0.05

Res. J. Animal Hus. & Dairy Sci.; 7 (2); (Dec., 2016) : 68-74
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(1990) and Chauhan et al. (1997) in case of buffaloes.
Comparatively lower crude fibre digwstibility values
(45.00 to 59.00%) reported by Gill and Gill (1979);
Sharmaet al. (1981); Mehra et al. (1991) and Sastry et
al. (1999) when buffaloes were fed on different farm
rations.

Nitrogen-free extract :

Thevaluesshown in Table 2 indicate that the highest
and the lowest nitrogen-free extract digestibility were
recorded to be 69.42 and 63.82 per cent, respectively,
with an average digestibility being 66.74 + 2.79 per cent
in the group | category of animals. In case of group Il
animals, the highest and the lowest nitrogen-free extract

cent, respectively and the average value being 63.58 +
1.80 per cent. The average nitrogen-free extract
digestibility was apparently higher (4.97%) in case of the
group | animal sthan thevaluesfoundingroup Il animals.
The difference in the nitrogen-free extract digestibility
between the two groups of animals was not significant.
The overall (groups) average of nitrogen-free extract
digestibility was found to be 65.16 + 2.72 per cent. The
range of variationsin nitrogen-free extract digestibility
found in the present case were at par with the values
(61.76 to 69.1%) reported by Gill and Gill (1979) and
Mudgal et al. (1981) whereas, nitrogen-free extract
digestibility (47.49 to 59.45%) were dlightly lower than
those reported by Sharma et al. (1981); Chopra and
Kurar (1983); Mehraet al. (1990 and 1991) ; Virk et al.

However, other workers (Chauhan et al., 1997 and

nitrogen-free extract digestibility than the valuesrecorded
in the present study.

Total carbohydrates :

Thetotal carbohydrates digestibility obtained varies
from 63.02 to 69.37 per cent with an average of 65.61 +
3.29 per centin caseof group | category of animals(Table
2). Inthecase of group Il animalsthetotal carbohydrates
digestibility varied from 61.35 to 66.05 per cent with an
average of 63.38 + 2.41 per cent. The average total
carbohydrates digestibility was apparently higher (3.51%)
in case of group | animalsthan the valuesobtained inthe
group Il animals. Thedifferenceinthetotal carbohydrates
digestibility between the two groups of animals did not

Res. J. Animal Hus. & Dairy Sci.; 7 (2); (Dec., 2016) : 68-74
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- show any statistical significance. The overall (groups)
. average of thetotal carbohydrates digestibility recorded

was 64.50 + 2.85 per cent. The total carbohydrate

- digestibility valuesfound in the present study can directly
. becorrelated with the values (62.96 to 67.50%) reported
- by some other workers (Singh, 1975-78; Mehra et al.,
- 1990 and Pathak et al ., 1997) engaged in bovine nutrition.
. Nooruddin and Roy (1985); Srivastava et al. (1985);
- Mehraet al. (1991) and Sastry et al. (1999) havereported
- comparatively lower total carbohydrates digestibility
: (53.30t0 60.09%) than the results obtained in the present
- investigation.

- Total ash :
digestibility valueswere found to be 65.39 and 61.79 per -
. that the digestibility co-efficient of thetotal ash, in case
- of group 1 category of animals, ranged from 33.10 to
- 37.16 per cent with an average of 35.40 + 2.08 per cent.
. In case of group Il animals, the total ash, digestibility
- ranged between 30.18 and 32.64 per cent with a mean
- value of 31.79 £ 1.39 per cent. The average total ash
- digestibility recorded in group | animalswassignificantly
- higher (P < 0.05) than the values found in the group |1
. animals. The overall (groups) average of total ash
- digestibility value found in the present case was within
- therangeasreported by Singh, 1975-78 when cattlewere
. fed on range and stall fed conditions. Srivastva et al.
- (1985) reported dlightly higher (38.35 to 39.90%) total
- ash digestibility than the values obtained in the present
. investigation.

(1993) and Sastry et al. (1999) in case of buffaloes. -

. Acid detergent fibre (ADF) :

Goswami et al., 1997) reported higher (70.27t0 76.51%) -
- the acid detergent fibre digestibility varied from 52.69
. and 55.24 per cent with an average of 54.27 + 1.38 per
- centinthegroup | category of animalswhereas, the acid
- detergent fibre digestibility was ranged between 50.99 to
. 52.42 per cent with an average of 51.68 +0.71 per cent
- in the group Il category of animals. The range of
. variationsintheacid detergent fibredigestibility aswell
. as the average value were higher (P < 0.05) in case of
- group | animals than the value recorded in the group |1
. animals. The overall (groups) average of acid detergent
- fibre digestibility wasfound to be 52.97 + 1.72 per cent.
- Sankhyan et al. (1997) reported comparatively lower
. valuesin sheep (39.5 + 1.10%) than the values obtained
- inthe present investigation. Therange of variationinthe

A perusal of the data presented in Table 2 depicts

It is clear from the data presented in Table 2 that
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acid detergent fibre digestibility observed in the present :

study were almost similar to the values (54.12 10 55.18%) Goswai, J., Baruah, K.K. and Kokoty, H.N. (1997). A study on

- the comparative utilization of feed nutrientsin different species
. onfarmruminants. Indian Vet. J., 74 (8) : 655-658.

aCiddetergentfibrediggstibililyval_uerangingfrom39,70 Hill, FW. and Anderson, D.L. (1958). Comparison of
to 49.10 per cent, which were slightly lower than the metabolizable energy and productive energy determination for

- chicks. J. Nutr., 64: 587-603.

© Mehra, U.R., Challa, J. and Singh, U.B. (1990). Responsesto

. . - supplementation of berseem hay in buffalo calves fed with

A perusal of the data presented in Table 2 depicts - diets based on ammoniated wheat straw. Indian J. Dairy Sci.,

_ ! . 43(3) : 260-265.

74.73 £ 2.46 per cent which varied from 71.95t0 76.64 ,
- Mehra, U.R., Challa, J. and Singh, U.B. (1991). Effect of

per centinthegroup | animals. In caseof group 1| animals, . supplementation of urea molasses mineral block and wheat
- bran in awheat busa based diet on growth performance and
© nutrient utilization in buffalo calves. Indian J. Dairy ci., 44
. (8): 522-525.

0.05) higher inthe case of group | animalsthan thevalues  Monda, B.C., Garg, A K., Karma, D.N. and Petak, N.N. (1996).

. . PR : . Effect of feeding sodium bicarbonate on nutrient digestibility
neutral detergent fibre digestibility irrespectiveof groups and rumen fermentation pattern in buffaloes. Indian J. Anim.
_ (1997) reported - g5 66(9) : 952-954.

comparatively lower neutral detergent fibredigestibility -

: ; . . Mondal, D.P, Garg, A.K. and Pathak, N.N. (1997). Intakeand
+ eep esu .

(37.2% tO._63) Igt_thzts_h _'I[_t;]an thert al Itj c;btal ne? Ifnéhe - digestibility on nutrient in crossbred calves fed water washed

present investigation. € neutr etergent 1Ibreé - nd untreated neem (Azadirachta indica) seed kernel cake.

- Ind. J. Anim. Nutr., 14 (2) : 94-97.

: Mudgal, PK., Bhadoria, H.B.S. and Singh, V.P. (1993). Effect of
- ensiling and urealimetreatment on in-vitro digestibility of dry
. ) : ; ..~ matter and cellulose of FallenKhoa. Indian J. Anim. Res., 29(1):
comparatively higher neutra detergent fibredigestibility
(43.30t0 54.71%) than the valuesrecorded in the present -

- Mudgd, V.D.,Khauria, R R. and Singhal, K.K. (1981). Utilization
. of paddy straw supplemented with urea and molasses by
- ruminants. Indian J. Dairy Sci., 34 (3): 288-293.

Chaudhary, JLL. and Gupta, L R. (1999). Effect of feeding different - Nooruddinand Roy, L.N. (1985). Note on the nutritive value of
levelsof berseem on nutrients utilizationin lactating buffaloes.
- NRC (1989). Nutrient requirement of dairy cattle. 4" Ed., Nat.

Chaudhary, JL_. and Gupta, L.R. (2000). Effect of feeding different Acad. <ci., Nat. Res. Council Publ., WASHINGTON, D.C.

- Pathak, N.N., Agrawal, N., Sahoo, A., Chaudhary, L.C. and
- Karma, D.N. (1997). Nutritional eval uation of whesat straw based
- complete feeds devoid of cereal grain and oil cake in adult

Chauhan, TR., Gupta, R., Dahiya, S.S. and Punia, B.S. (1997). - crossbred dry cows. Indian J. Dairy Sci., 50 (5): 404-406.

. Sankhyan, S.K., Shinde, A.K., Kari, S.A. and Patnayak, B.C.
- (1997). Production performance of native and crossbred sheep
. onsilvopasture. Indian J. Anim. Produ. & Mgnt., 13 (2) : 117-
Chopra, |.C. and Kurar, C.K. (1983). Utilization of nutrientsin 18,
- Sastry, V.R.B., Katiyar, R.C. and Agarwal, D.K.(1999).
. Performance of buffalo bull calves fed alkali treated or urea
- ammoniated neem (Azadirachta indica) seed kernel cake as

supplementedration on growth and nutrient utilization by o et g nojemented. Indian J. Anim. Sci., 69(12): 1074-1076.

reported by Virk et al. (1993) and Mondal et al. (1996).
Srivastava et al. (1985) and Teli et al. (1999) reported
values obtained in the present study.

Neutral detergent fibre (NDF) :

that the average neutral detergent fibre digestibility was
the neutral detergent fibre digestibility ranged between
66.85 and 70.76 per cent with an average of 68.64 +
1.97 per cent. The mean value was significantly (P <

recorded inthe group Il category of animals. The overall

was 71.69 = 3.89 per cent. Sankhyan (1997) reported

digestibility valuefound in the present study wassimilar
to the findings (68.69 to 75.15%) of Mehraet al. (1990)
and Virk et al. (1993) when buffaloes were the test case.
Mondal et al. (1996) and Teli et al. (1999) reported

study.
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