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The experiment was conducted to determine the digestibility of various nutri-
ents in buffalo, Sahiwal, and crossbred (Holstein Friesian x Sahiwal) calves at
College of Veterinary Sciences Lahore (Pakistan). The digestion trial was
conducted on 15 buffalo, 15 Sahiwal, and 15 crossbred calves. Yearling male
calves of about equal age, weight, and size were selected for the experiment.
Experimental ration was computed to meet their maintenance requirement.
Daily faeces voided were collected and weighed for 24 hours time. The prac-
tice was carried out for 5 consecutive days after 10 days of transitional period.
After proper mixing a representative sample of faeces was collected. The dried
samples of faeces and ration were chemically analysed for proximate compo-
sition. The dry matter and other nutrient digestibility was greater in buffalo
than in other two species. However, the digestibility of various crude protein
was non significant among species, whereas, the digestibility of crude fibre,
fat, mineral matter and total digestible nutrients was significantly greater in
buffalo than in other species. It has been revealed that buffalo has more reten-
tion time of ingesta, therefore, digestion of nutrients was higher than in cattle.

digestibility; nutrients; buffalo; cattle; crossbreds

INTRODUCTION

In most countries of the tropics and particularly in developing countries,
the most difficult constraint to productivity that need to be overcome in both
the short and long term is that of shortage of feed and knowledge about
digestibility of different nutrients in various species of animals. In the tradi-
tional south Asian grazing. system of animal production, expansion of crop-
ping into marginal areas and onto traditional grazing lands associated with
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rapid increase in human population and below average rainfall, it has led tq
increases in stocking pressure and degradation of rangelands. In more inten-
sive agricultural system reduction in farm size has also contributed to reduce
availability of livestock feed. The deficiencies in feed quantity are more
difficult to overcome than any deficiencies in quality of standing dry feeq
(Vercoe, Frisch, 1993).

One way in which chronic shortage of feed could be combatted is to use
animals with a low maintenance requirement (M alik, 1977). The best way
is the efficient utilization and digestion of various feedstuffs available in
those areas. In order to develop practical feeding system, nutrient require-
ments and feed formulation the digestibility of various nutrients are essential
tool to achieve the goal (Bhatia et al., 1979). Much work has been dc
on digestibility trials of cattle in developed world, but the buffalo which
contributes 3 time more milk fat than that of cow has been still neglected

The present study was designed to elaborate the digestibility of var
nutrients in buffalo of Pakistan with comparison to crossbred and Sahiwal
cattle, which may help in estimation of proper feeding standard of these
species.

MATERIAL AND METHODS

The trial was conducted on 15 Sahiwal, 15 crossbred (Sahiwal x Holst
Friesian) and 15 buffalo calves at Animal Nutrition Centre Rakh Dera Cl
College of Veterinary Sciences Lahore (Pakistan). The animals of about equal
weight, age and size were selected. Before the start of experiment pr
deworming of the animals was done. An experimental ration was comj
for all the three group of animals to meet their maintenance requirer
Composition of ration is shown in Tab. I, and its chemical composition i
Tab. II. Total daily feed allowance was given in two equal proportions ac
cording to their nutritional requirements. The animals were initially fed on
the experimental ration for transitional period of 10 days to accustom them
to the experimental ration. All the animals were properly managed and kept
under strict observation during the conduct of experiment. Water was sup-
plied ad-libitum to each animal throughout the experimental period.

The faeces collected manually on 24 hour basis separately for each anim
in properly covered steel cans and were weighed daily. After thorough mixin
composite samples were drawn in duplicate and dried to constant weight 1
hot air oven at 105 °C to determine the dry matter content. The dried an
finally ground samples were preserved in labelled bottles for proximate analy-
sis. Digestion coefficients of nutrients were worked out according to formula
given as:
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I. Composition of experimental ration

Feedstuffs Quantity (kg) DM (kg) DP (kg) TDN (kg)
Berseem green Ist cut 13.76 2.04 0.30 1.36
Cotton seed cake 2.30 2.14 0.36 1.57
Wheat straw 1.36 1.23 - 0.60

II. Chemical composition of experimental ration

Components Percentage
Original dry matter (ODM) 28.84
* Crude protein (CP) 15.66
* Ether exract (EE) 5.85
* Crude fibre (CF) 28.03
* Mineral matter (MM) 11.08
* Nitrogen free extract (NFE) 39.38

* = on dry matter basis

Digestion coefficients of nutrients =

_ nutrients in feedstuffs — nutrients in residues after digestion
nutrients in feedstuffs before digestion

. 100

Proximate analysis of feed and faecal samples were analysed for crude
protein (N x 6.25), ether extract, crude fibre and mineral matter according to
AOAC (1984). The nitrogen contents were estimated by Kjeldahl method.
Ether extract was estimated by Soxhlet’s apparatus using ether as a solvent.
Crude fibre was determined by acid and alkali digestion. The mineral matter
was determined in muffled furnace at 600 °C.

The complete data thus collected from experiment were statistically ana-
lysed by the methods of one and two way of analysis of variance. The
differences of means were tested by Least significant difference test (Steel,
Torrie, 1981).

RESULTS AND DISCUSSION

: The dry matter digestibility in buffalo, Sahiwal and crossbred animals are
given in Tab. III. A higher value of (65.58 £ 1.30%) of dry matter digesti-
bility was obtained in buffalo calves as compared to Sahiwal (64.16 + 1.30%)
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I11. Dry matter digestibility coefficients in buffalo, Sahiwal and crossbred calves

Time Buffalo Sahiwal Crossbreds
1 64.26 62.31 61.87 |
2 68.11 66.75 66.74
3 69.07 65.92 67.57
4 63.31 62.85 63.68
5 63.18 67.01 60.95

Mean 65.58 + 1.30 64.96 + 0.99 64.16 = 1.30

IV. Analysis of variance of the data of dry matter digestibility in buffalo, Sahiwal and crossbred

calves

Source Degree Sum Mean .
e F-ratio

of variation of freedom of squares squares
Species 2 5.096 2.54 0.318 NS
Time 4 21.14 5.285 0.661 NS
Error 8 63.958 7.994 -
Total 14 90.194 - -

NS = non significant

However, there was non significant (P > 0.05) statistical difference in dry
matter digestibility among species (Tab. IV). The findings were in agreement
with the results of Ponnapa et al. (1971), Bhatia et al. (1979) and
Malik (1977). The results were not in agreement with the findings of
Mallikarjunappa and Mudgal (1984) who reported in 4-month-old
buffalo calves that there was no difference in the intake and digestibility of
dry matter. This was probably due to incomplete development of rumen of
buffalo calves.

Crude protein digestibility in different species of experimental animals is
presented in Tab. V. The minimum value (69.46 £ 1.26) of digestion coeffi-
cient of crude protein was recorded in crossbred and maximum value (71.5 *
1.32) in buffalo calves. Statistical analysis is shown in Tab. V1. The differ-
ence was statistically non significant (P > 0.05) among species. Ganousk i
and Tvanov (1982) also recommended low fibre for the best digestibility
of crude protein in cow than in buffalo. The results are in favour of the
conclusions made by Pannu and Kaushal (1985). ‘

Fat digestibility in buffalo, Sahiwal and crossbred calves is given 10
Tab. VIL. A maximum value (81.46 % 2.25) of ether extract digestibility was

301

296 SCIENTIA AGRICULTURAE BOHEMICA, 27, 1996 (4): 293~

ﬁ

R

V. Crude protein digestibility coefficients in buffalo, Sahiwal and crq b
4 Crossbred

: calves
Time Buffalo Sahiwal (Wi'
1 71.18 67.67 \\"6’7‘ i:u
2 75.12 73.63 ot o
3 75.12 72.10 4
4 68.23 68.20 es_x
5 69.13 72.25 66.73
Mean 7150 + 1.32 057108 | 69465100 |

VI. Analysis of variance of the data of crude protein digestibility in buffalo. Sahiwal

crossbred calves e

Sourc; A Degree Sum Mean
of variation of freedom of squares squares
Species 2 10.37 5.18 1.96 NS
Time 4 69.33 17.33 6.56 **
Error 8 21.13 2.64 -
Total 14 100.83 - -
NS = non significant
** = highly significant
VIL. Fat digestibility coefficients in buffalo, Sahiwal and crossbred calves
Time Buffalo Sahiwal Crossbreds
1 81.77 77.00 76.84
2 85.53 83.02 83.44
3 83.19 81.69 79.76
4 79.51 77.50 74.83
5 72.33 76.75 ; 75.83
Mean ‘ 81.46 £ 2.25 ‘ 79.19 £ 1.31 ’ 78.14 £ 1.58

observed in buffalo calves. There were highly statistical significant differ-
ence (P < 0.01) among species of animals (Tab. VIII). Similgr findings were
reported by Tsankova et al. (1985) but these findings disagree x\iith the
results of Pannu and Kausnal (1985), who reported lowe;digestibility
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VIIIL. Analysis of variance of the data of fat digestibility in buffalo, Sahiwal and crossbred

X1. Mineral matter digestibility coefficients in buffalo, Sahiwal and crossbred calves

Time Buffalo Sahiwal Crossbreds
Source Degree Sum Mean
of variation of freedom of squares squares 1 37.65 34.87 29.32
Species 2 28.90 14.45 13.63 B 2 41.48 43.03 40.74
Time 4 115.25 28.81 27.17 3 41.99 44.22 38.18
Error 8 8.49 1.06 - 4 38.67 35.95 33.15
Total 14 152.64 = - 5 32.96 3910 27.35
i highly sienificant o Mean 38.55 £ 1.62 35.83 £ 1.85 3375+ 254
* = highly significan

IX. Crude fibre digestibility coefficients in buffalo,

Sahiwal and crossbred calves

XII. Analysis of variance of the data

crossbred calves

of mineral matter digestibility in buffalo, Sahiwal and

Time Buffalo Sahiwal Crossbrcds“
: Gl il i3 (S)fm\]'racreiation ofofegerggm of f;:z:res slc:glea?gs F-ratio
2 61.60 50.54 58.58 S 5 . pors —
3 60.31 51.21 59.51 Time 4 S 37 S5 4 447
4 56.30 48.37 54.42 Error 8 47.82 5.974 =
5 55.26 46.18 57.52 | Total 14 o - B
Mean 59.23 £ 1.47 48.80 £ 0.92 56.95 £1.02
** = highly significant
X. Analysis of variance of the data of crude fibre digestibility in buffalo, Sahiwal and crossbred XIII. Total digestible nutrients in buffalo, Sahiwal and crossbred calves
calves Time Buffalo Sahiwal Crossbreds
Source Degree Sum Mean Foratio 1 64.89 62.52 61.82
of variation of freedom of squares squares ] ) 67.33 66.52 N
Species 2 300.71 150.35 35.04 ** 3 67.95 66.18 65.40
Time E 46.82 11.70 T4 NS 4 64.12 63.11 61.99
Frror s 3432 i B 5 63.24 66.71 61.19
Total 14 38185 = _ Mean 65.50 +0.914 65.00 % 0.908 63.10 + 0.891

NS = non significant
** = highly significant
ity. There was significant difference (P < 0.05) among species (Tab. X). The
. : p . - - only findings were supported by Gupta, Tripathi, (1982) and Pannu,
| - extract in cattle than in buffalo. This may be because of only g [ 3 » (19 : A :
‘1 of etl?f;cesitgc ) Kaushal (1985). The results differ from the observation of Bhatia et
roughag 2 . - o L . o o i
. o . ) i . L T X. al. (1979). This may be because of difference in buffalo breeds. Mineral
i f crude fibre in various species is given in Tab. D _ s e, : ) i :
e :digeshbility- 6L CRCe b matter digestibility in buffalo, Sahiwal and crossbred animals is shown in

ffalo digested more crude fibre (59.23 + 1.47) than Sahiwal and cross- St L SR ket
(| srl::d; (zvhi:(rr:jls coosabreds wars bettér than Sahiwal in crude fibre digestibil- Tab. XI. Minimum digestibility of mineral matter (33.75 + 1.62%) was ob-
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XIV. Analysis of variance of the data of total digestible nutrients in buffalo, Sahiwal anq

crossbred calves

Source Degree Sum Mean Fratio I
of variation of freedom of squares squares

Species 2 15.74 7.87 7.67 **
Time 4 36.18 9.04 8.81 **
Error 8 8.2 1.025 -

Total 14 60.12 - -

7

** = highly significant

served in crossbred while maximum (38.55 + 1.62) in buffalo calves. Statis-
tical analysis showed significant difference (P < 0.05) in mineral matter
digestibility between different species of animals (Tab. XII). In total digest-
ible nutrients value buffalo showed the same trend of high digestibility like
cattle (Tab. XIII). Maximum values were found in crossbreds (63.10 +
0.89%). The data was significantly different (P < 0.05) among species
(Tab. XIV). The findings were in agreement to Bakhshi et al. (1981).
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Porovnani stravitelnosti rznych Zivin u buvola Nili Ravi, skotu plemene sahiwal
a kriZencu.

Scientia Agric. Bohem., 27, 1996 (4): 293-301.

Na Vysoké $kole veterindrni v Laore (Pékistan) byl proveden pokus za déelem
zjiSténi stravitelnosti riznych Zivin u telat buvold, skotu plemene sahiwal a kiiZencn
(hol8tynsko-friské x sahiwal). Pokus byl uskute¢nén na 15 telatech buvold, 15 telatech
skotu plemene sahiwal a 15 k¥iZencich. Pro pokus byli vybrani byéci stejného veku,
hmotnosti a t&lesnych rozméri. Pokusna krmna divka byla vypoctena tak, aby po-
kryla zachovny pozadavek. Trus byl sbirdn a vaZen kazdych 24 hodin. Pokus byl
provadén po dobu 5 dnii nasledujicich po 10dennim ptechodném obdobi. Po diiklad-
ném promichani byl odebran vzorek trusu. Vysugené vzorky trusu byly chemicky
analyzovany ke stanoveni jejich sloZeni. Stravitelnost suSiny a dalSich Zivin byla vétsi
u buvold neZ u ostatnich dvou skupin telat. Aviak rozdily mezi skupinami ve stravi-
telnosti hrubého proteinu nebyly vyznamné, zatimco stravitelnost hrubé vlakniny,
tuku, mineralnich litek a celkovych stravitelnych Zivin byla vyznamné& vy$3i u buvola
neZ u ostatnich skupin. Bylo zjisténo, 7e buvoli maji delsi dobu retence Zivin nez
skot.

stravitelnost; Ziviny; buvoli; skot; kfiZenci

Contact Address:

Dr. Ghulam Hussain Jaffar, Ceskd zemé&d&lska univerzita, Institut tropického
a subtropického zemé&délstvi, Kamycka 129, 165 21 Praha 6-Suchdol, Cesk4 repub-
lika, tel.: 02/24 38 21 79, fax: 02/39 35 07

Permanent Address: Livestock Department, Quetta. Govt. of Balochistan, Pakistan

SCIENTIA AGRICULTURAE BOHEMICA, 27, 1996 (4): 293-301 301




