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The project was designed to study the rate of passage of ingesta from the
alimentary tract of buffalo, Sahiwal and crossbred (Holstein Friesian x Sahi-
wal) cattle at College of Veterinary Sciences Lahore (Pakistan). The trail was
conducted on 15 animals of each species. Measurement of rate of passage of
ingesta was carried out during 10 days after feeding of experimental ration
containing stained wheat straw. Each animal was fed with 4% of stained wheat
straw of their daily dry matter intake. The faeces collection was initiated after
14 hours post feeding, then 6 hourly interval during next 3 days, at 12 hourly
interval during 7th and 8th days, and 18 hourly interval during last 2 days.
Stained particles were counted in each 2.5 g of faeces. The number of stained
particles per sampling period was calculated and expressed as a percentage of
total number of particles excreted during 242 hours of experimental period.
The excretion of stained particles was 79, 325 and 239 with mean values of
17.75 £ 3.4, 81.25 + 3.42, 59.75 + 5.12 in buffalo, Sahiwal and crossbred
animals, respectively. The excretion rate increased (P < 0.01) significantly up
to 38 hours in buffalo (18.14%), 20 hours (P < 0.01) in Sahiwal (20.08%), and
32 hours (P < 0.01) in crossbreds (16.81%) and gradually decreased to 0.00%
at 242 hours in all species. The rate of passage of ingesta through the alimen-
tary tract of all species were highly significant (P < 0.01) up to 56 hours post
feeding and was non significant (P > 0.05) thereafter. Retention time of ingesta
was more in buffalo than in Sahiwal and crossbred cattle. However, crossbreds
had more retention time of ingesta than Sahiwal cattle.
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INTRODUCTION

Livestock plays an important role in agricultural economy of every country
of the world by producing milk, meat, hides, manure, etc. In develog‘;;né
country like Pakistan livestock contributes by about 30% of total gross pro.
duction value of agriculture (PARC, 1991). The rate of growth of livestoc
sector has not kept pace with the requirements of the country. Since the rate
of growth of human population is comparatively high, the deficiency in the
protein particularly of animal origin is likely to increase.

Increasing the supply of animal protein is primarily a matter of increas;
the production of the livestock through scientific and economic feeding.
should involve proper and efficient utilization of all the available animal fe
resources. The information regarding the comparative passage rate of nutrj-
ents of feedstuffs through the alimentary canal (tract) of the animal is ne
gible. The rate of ingesta through digestive tract of the animal u:
determines the rate of utilization of the feed (Goestsch, Owns, 1985),
The feed which takes more time to pass through the gut is open to enzymatic
action for longer duration and hence more digested (Ganous
Ivanov, 1982). The nature and the level of feed as well as the anir
species may also effect the rate of passage of the ingesta (Campher etal,
1983). Recently considerable interest has developed in the studies on the 1
of passage of ingesta from rumen and rest of the digestive tract in order to
established the nutritional values of indigenous feedstuffs for different live-
stock.

The present investigation was an attempt to compare the rate of passage
of ingesta in buffalo, Sahiwal and cross-bred (Holstein Friesian x Sahiwal)
cattle to determine the retention time in various species in accordance with
digestibility of individual nutrient. The work was carried out in Animal Nu-
trition Centre Rakh Dera Chahl, under the guidance of College of Veterinary
Sciences Lahore, University of Agriculture, Faisalabad, Pakistan.

ki,

MATERIAL AND METHODS

Rate of flow of ingesta through the digestive tract of the animal usually
determines the rate of digestion of the feed. The trial was conducted on
15 yearling buffalo, 15 Sahiwal and 15 crossbred calves (Holstein Friesian X
Sahiwal). Total daily feed allowance was given in two identical proportions
according to their nutritional requirements. The animals were initially fed on
the experimental ration for a transitional period of 5 days. Measurement of
rate of passage was made during the next 10 days after transitional feeding:
Each animal was fed with a specific amount of stained wheat straw once
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a time at the rate of 4% of their daily dry m
elimination rate of stained particles in the expe
post feeding periods was recorded.

atter intake. The percentage
rimental animals at different

Preparation of stained particles

22.5 kgs chaffed wheat straw was washed and dried in hot air oven at
105 °C for 24 hours and then passed through 1 mm screen. The straw was
kept for 6 hours in hot solution of 1% crystal violet followed by riminé
thoroughly with tap water and finally dried to its original weight at lOS‘OC.

Selection and preparation of animals

15 yearling Nili-Ravi buffalo, pure Sahiwal and crossbred (Holstein Frie-
sian x Sahiwal) cattle of about the same age, weight and size were selected
and \yeighed. Before the start of the experiment, proper deworming of the
experimental animals was done. An experimental ration was compute?i for all
tl}e three groups of animals to meet their maintenance requirement. Compo-
sition of the ration is shown in Tab. I and its analysis in Tab. II dnlv or?ce
200 g of stained wheat straw was mixed with 1 kg of prepared ration and
offered to each animal in a similar fashion within half an hour. Mid oint of
this half an hour (15 minutes after the start of feeding the stain‘ed S[rEIl)W) was
noted as initial time of feeding. Later the rest of ration was offered to each
.Of the experimental animal. The daily allowance was given in two feeding
intervals, i.e at 9 a.m. and 7 p.m. The feeding schedule was continued for thz
next ten days of experimental period. A transitional period of five days was
provided to the start of the experiment to accustom the anim ‘
mentgl ration. Water was supplied ad-libitum to e
€xperimental period.

als to the experi-
ach animal throughout the

Collection of faeces for count of stained particles

ing/\tlkllethceoar(;lmq]s were properl‘v. managed, kept under strict observation dur-
E. n uctloq of.the experiment. Faeces collection was commissioned
ours gfter the feeding, then after 6 hourly interval during next three days.

t Oél;ly m(;erlxéal for thg following 3 days, 12 hourly interval during 7th and
. y an hourly mtervgl during the last two days of the experiment.
aeces collected were weighed and representive samples weighing 15 g

Were ; i inf
- COllected' and marked with necessary information in triplicate and stored
Stereoscopic count.



. Composition of experimental ration

Feedstuffs Quantity DM DP |

(kg) (kg) (kg) {
Berseem green st cut 13.76 2.04 0.30
Cotton seed cake 2.30 2.14 0.36
Wheat straw 1.36 1.23 -

11. Chemical composition of experimental ration

Components Percentage “ ﬁ
Original dry matter (ODM) 28.84 T
* 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

Counting of stained particles

Stained particles were counted in each 2.5 g of faeces obtained at each
sampling period. These samples were washed out with water to remove un-
necessary material. The samples thus obtained were filtered and dried for
counting of stained particles using the stereoscope SEL 3, and counter (man-
ual). The number of stained particles of samples collected at different inter-
vals were counted and expressed as percentage of number of particles
excreted during 242 hours of experimental period.

The complete data thus collected from the experiment were stal
analysed by the methods of one and two way analysis of variance (
Torrie, 1981). The difference between the species was tested for si
cance by Least significant difference test (L.S.D).

gnifi-

RESULTS AND DISCUSSION

The data collected from excretion of stained particles 14 hours post feeding
for buffalo, Sahiwal and crossbred animals are reported in Tab. IIIL. It was
199-209
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L Excretion of stained particles 14 hours post feeding in buffalo, Sahiwal and crossbred calves

Buffalo Sahiwal Crossbreds
13 89 78
20 73 58
29 79 60
17 84 73
. 19.75+£34 81.25 £3.42 59.75 £5.12

Iv. Ana]ysnsl of variance of the data of stained particles excretion 14 hours post feeding i
yarious Species =

Source Degree

B ariation of freedom Sum of squares | Mean squares F ratio
Species 2 7792.67 3 896.33 58.818
Error 9 595.25 66.25 -
Total 11 - =

For Tabs. IV, V, VII, VIIL X, XI, XIII, XIV:
= significant
= highly significant

NS = non-significant

V. The mean comparison of stained i
particles among buffalo, Sahi /
L.S.D (Least significant difference) test ¢ Al end croeshil calves b

Species Mean Difference of mean

Buffalo 19.75 B-S=6159 "

Sahiwal 81.25 B-C =40.00
| Crossbreds 59.75 S-C=21.5NS

:E;ersvge(;sthit ;/9, 325,' and 239 yvith mean values of 19.75 £ 3.4, 81.25 +3.42
SahiWai an(; .13 stained particles were excreted in the faeces of buffalo,
e frc;ssbred calves, respecgvely. Highest number of stained parti-
b, .25 + 3.42) were excret'ed in Sahiwal calves, whereas, lowest in

0 calves (19.75 + 3.9). During statistical analysis was a highly signifi-

Sant diffe v : : : \
(Tabs. v ;i‘éci/)(‘P < 0.01) in stained particle excretion among species
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VL. Excretion of stained particles 20 hours post feeding in buffalo, Sahiwal and crossbred calyeg

Buffalo Sahiwal Crossbreds )
96 817 so8
102 739 569
87 902 503
93 835 498

94,5+ 3.12 82325 £ 33.5 5195+166 |

VII. Analysis of variance of the data of stained particles excretion 20 hours post feedin

various species

F ratio j

Sourcg - e Sum of squares Mean squares

of variation of freedom

Species 2 1 06620517 | 533 102.58 28372 |
Error 9. 16 910.75 1 878.97 -

Total 11 - - -

VIII. The mean comparison of stained particles among buffalo, Sahiwal and crossbred

by L.S.D (Least significant difference) test

calves

Buffalo 94.56 B-S = 728.70
Sahiwal 823.25 B-C = 425.00
Crossbreds 519.50 s-C =303.70

g

A maximum excretion (3 293 with mean values of 823.25 + 33.5) was
found in Sahiwal calves on 20th hour of post feeding (Tabs. VI, VII and
VIID). On 32nd hour post feeding the crossbreds had the maximum excretion
(3 178, with mean values of 794.5 + 7.87) of stained particles which declined

during later hours (Tab. IX). Statistically the difference was highly
(P < 0.01) among species (Tabs. X and XI). When faeces were
38 hours post feeding, buffalo was on its peak excretion of staine
(1 931, with mean value 482.7 + 17.6), which declined thereafter

XIII and XIV).

The cumulative percentage of stained particles were calculated
and it was observed that 0.75, 1.98, an
excreted through faeces at 14th hours post feeding, i.e 1st collec

204

d 1.26% of stained par
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e of stained pasticles 32 hours post feeding in buffalo, Sahiwal and crossbred cal
y OF S calves

Buffalo Sahiwal Crossbreds
360 509 806
297 470 783
609 493 810
329 525 779
323.7 £ 13.76 499.2 + 11.73 7945 £ 7.87

X. Analysis of variance of the data of stained particles excretion 32 hours post feeding in various

species
Source Degree
B ariation of freedom Sum of squares | Mean squares F ratio
Species 2 452 771.17 226 385.58 436.06
Error 9 4 672.5 519.16 -
Total 11 -

XL € mean comparison S p le 1 g bu aln, Sahiwal and ¢ ossbred calves b
Th of stained partic S amon ff:
’S.D (Least SlglllilCﬁllt dlﬁerence) test 4

Specie:

pecies Mean Difference of mean
Buffalo 323.7 B-S=1755""
Sahiwal 499.2 B-C = 470.8 **
Crossbreds 794.5 S-C=2953""

b .
f:jf:lo’ Sahiwal and crossbred calves, respectively. For the next 3 days
s were collected at 6 hourly intervals. 20, 26, 32 and 38 hours post

feedin
1

4d non-significant (P > 0.05) thereafter.

g, the excretion rate of stained ic

1 ; particles was 3.6, 7.51, 12.38, and

E go‘f)ém buffalo, 20.08,. 12.49, 12.17, and 11.53% in Sahiwal and 1039119

am~ ) .81,. and 16.14% in crossbred animals, respe e
Ong species were significant (P < 0.05) up to 56 ho

ctively. The excretions
urs of collection period

e . .
alsg?ng.ral trend of excretion of stained particles in the faeces of different
ndicated that the retention time of the ingesta was more in buffalo

an Sahj
Sahiwal and crossbred cattle. The longer retention of digesta in buffalo
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xV. Excretion of stained particles (percentage)

XI1. Excretion of stained particles 38 hours post feeding in buffalo, Sahiwal and crog breq
calves ===“;x—'rly interval Bufi
— ou vals uffalo Sahiwal
Buffalo Sahiwal Crossbreds ] 14 e 1 St s
— ] -1 98 1.26
430 467 825 s
20 3.60 20.08 10.99
502 488 697 2% .
7.51 12.49 13.30
498 466 838 32 5 kS
3 12.34 12.17 16.81
501 471 692 18 ’
] E 18.40 11.53 16.14
482.7 £ 17.6 473.0 £5.11 763.0 £ 39.6 44 i
— 15.42 9.92 10.66
50 10.41 8.48 10.33
XIIL. Analysis of variance of the data of stained particles excretion 38 hours post feeding i b 7.04 6.77 6.25
various species 62 6.65 3.76 3.61
68 4.63 N
Sourcg . FIREeCR Sum of squares | Mean squares F ratio i 261
of variation of freedom 74 28]
— : 1.89 2.24
ies 2 2 B .08 42.64
Species 16 980.17 108 490 2 80 2.08 i 5 v dl
Error 9 22 898.75 2 5443 . 86 1.98 1 84 i1y
Total 11 - - -
ota _ | 94 1.87 1.54 0.86
102 1.17 0.81 0.69
‘ 110 0.91 0.72 0.51
XIV. The mean comparison of stained particles among buffalo, Sahiwal and crossbred calves 118 -
by L.S.D (Least significant difference) test 0.87 0.51 0.28
126 0.41
Species Mean Difference of mean 0.29 0.14
= — o 0.34 0.28 0
Buffalo 482.7 B-S =290.0 : 14
I " 142 0.18 0.14 0
Sahiwal 473.0 B-C = 280.0 150 0 2
A1
Crossbreds 763.0 S-C=97NS 158 5 Y
\ 0.08 0.10 0.07
In the table each value indicate average data of 5 animals of individual species 170
: 0.08 0.05 0.05
2 0.06 0.05 0.05
might be responsible for the better digestion of various nutrients of the in- 194 0.06 0.04 i
gested feed in buffalo. The retention time of ingesta was more in crossbred 206 0.06 0.03 0.03
than Sahiwal cattle. The present findings were similar to that of the observa- 224 0.06 o N
tions of Campher et al. (1983), who stated more retention time in buffalo - : 0.02 0.02
than cattle, but the results vary with the findings of Ponnapa etal. (’s971') — BN 0.00 0.00
who compared the rate of passage of feed in Murrah buffalo and cattle. This
may be because of different buffalo species. The results of present study were
supported by Lundri et al. (1982), who demonstrated the results on Harl”
ana cattle and Murrah buffalo.
99-209 SCIg
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However, the results of the present study do not agree with the findingg
of Sukhija etal (1985) who reported that the rate of passage of inges.
increased almost equally in both the species, i.e cattle and buffalo. This i
be possibly because of incorporation of urea in the experimental ration
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Doba prachodu zaZitiny za¥ivacim traktem buvoli Nili Rawi, skotu plemene
sahiwal a k¥iZenci.

Scientia Agric. Bohem., 27, 1996 (3): 199-209.

Na Vysoké $kole veterinarni v Lahore (Pakistan) byl stanoven projekt pro

doby prichodu zaZitiny za¥{vacim traktem buvold, skotu plemene sahiwal a ktizencl
(hol§tynsko-friské x sahiwal).
Pokus byl proveden na 15 zvifatech z kazdé skupiny. Méfeni doby PYUChOdU

zaZitiny bylo provadéno béhem 10 dnd po zkrmeni pokusné davky obs
venou pieni¢nou slamu. Kazdé zvite obdrzelo 4 % obarvené psenitné slamy Z
vého denniho pfijmu suiiny. Sbér trusu byl zapodat 14 hodin po krmeni, daist ©5 =~
byl provadén v 6hodinovych intervalech, sedmy a osmy den ve 12h0di!“\‘f\'}5Ch intef
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valech a posledni dva dny v 18hodinovych i e o

tdny a Vyjadieny v procentech z i t;:ciluetcl;sgf P o S |
hovdm’ pgkusneho obdobi. VyluCovani zbarvenych &stic b l); 79L€§§:h b::h(cm 2%2
mémymi hodnotami 17,75 + 3,4 u buvold, 81,25 + 3,42 4 skotu sabiv A
5,12 u lfrxzencu, Doba vyluCovéni se vyznamng Z\’Y§£1a P<0 6;;‘ 1:*’511 aﬁS).754t
4 bUVOI.u (18,14 %), na 20 hodin (P < 0,01) u skotu plemene sah&wal a(ZZOnE(l) 3§ i
32 hodmv(P < 0,01) u kfiZencd (16,81 %) a postupné poklésla 000 § %) a na
hodin u v’sech Skl‘lpm. Doba priichodu zaZitiny zaZivacim traktem b ‘11 r i e 2%2
vysoce vyznamna (P < 0,01) aZ do 56 hodin po krmeni, poté Vgakyba,ll,l Vsec‘h SkuP”}
(P< 0,0é?; qua retence zaZitiny byla vy3$i u buvolt ne? u zb ’Va'i(}‘li Zevyz?amr}a
skotu. KfiZenci méli delsi dobu retence zaZitiny nez skot plemznejsal}iiwa\l/ou skupin

doba pruchodu; zaZitina; buvol; plemeno skotu sahiwal; kiiZenci
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