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SUMMARY

Four female Baladi goats with rumen fistula were used in
two experiments to investigate the effect of green fodder
(Barseem) and Dry ration (Sorghoum, Bran, wheat straw)
upon the protozoal volume in rumen of goat. Animals were
fed green and dry ration up to 30 days as period of adaptation
before sampling start. The Goats were fed once per day,
samples were taken 6 and 22 hours after feeding.

On concentrates protozoal volume was twice as that on green
fodder. Most of the protozoal bulk on dry ration refered
to Diplodinium species and Entodinium, while on green ration
it was due to lIsotricha prostoma.

According to the time of feeding, at 22 hours most - of the
protozoal mass was due to Diplodinium and Entodinium species
on green and dry ration. At 6 hours after feeding on green
fodder most of the protozoal volume was due to Isotricha
species and Entodinium caudatum. On concentrates it was
due to Entodinium simplex.

On green fodder most of the protozoal volume was due to
large size protozoa. On contentrates it was due to small
size species.

INTRODUCTION

The protozoa in the rumen accomplish specific function in the metabolism during
decomposition of food stuff.

The function of the protozoa in the rumen for their host animal has been interpreted
early that protozoa provided their animals with animal protein which contain essential amino-
acids than bacterial protein. The quantity of protein which will be provided by protozoa to
their animals will be estimated through measuring the volume of protozoa in the rumen content.

Very few data are available on protozoal volume in goat. FERBER (1928) found
that protozoa form 1/12 of rumen content in goat. HARMEYER and HILL (1964) estimated
that protozoal volume of goat form 9.4 % of rumen content.

The aim of this work is to study the volume of different protozoal species to the
total rumen content in goat. Also the effect of diet on protozoal volume.
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MATERIALS and METHODS

Four adult fistulated female Egyption Baladi goats from Assiut Governate were used.

Two experiments were performed : In the first experiment, the animals were fed
Egyptian clover (Barseem), for 30 days as a period of adaptation for green fodder before
sampling started. '

In the seconed experiment, the animals were fed wheat straw, bran, Sorghums as
dry ration Sampling started after 30 days as period of adaptation. During experiments the
diet was given once per day at the morning. Samples from numen content were collected
twice daily 6 hours after feeding and 22 hours after feeding.

Total and differential count for protozoa was perfarmed according to (HARMEYER,
1963). ' -

For every species the lengt.h and breadth of 150 cells were estimated using micrometer
eye piece. The cilia and appendages of one cell were not taken in consideration.

The volume was estimated according to the methed of HERMEYER and HILL (1964).

RESULTS and DISCUSSION

On green ration protozoal volume forms 7.3 % of total rumen content, when protozoal
number was 510 - 726 X 10 /ml rumen content. While on concentrates it forms 15.43%
of total rumen content, where protozoal numer was 1.342.563 x 10 /ml rtumen content (Tables
2

It is clear that protozoal volume on concentrates was twice as that on green fodder.
Most of the protozoal bulk on dry ration tefered to Diplodinium and Entodinium species while
on green ration it was due to isotricha prostoma.

Entodinium simplex is the most prominant species. On ‘concentrates it forms 97.7
mm /ml , five times as that on green fodder 20.7 mm /ml. In relation to the total protozoal
mass it forms 62.9% on concentrates less than double as that on’'green fodder.

Diplodinium species on dry ration form 145 .and 354 mm- /ml double as that on
green ration 7.1 and 16.8 mm /ml. In relation to the total protozoal mass, they share with
the same percent 9.3 to 9.8 and 23.2 to 23.5% (Table 3, Fig. 3).

Isotricha prostoma is the most prominant species on green fodder and forms 23.73
mm /ml four time as those on dry ration 6.26 mm /ml . In relation to the total protozoal
mass it forms 31.4% eight time as that on concentrates 4.1% (Table 3, Fig. 1).

According to the diurnal variation in protozoal volume; on green fodder at 6 hours
after feeding most of the protozoal volume was due to Entodinium simplex and lsotricha pros-
toma which chiefly digest soluble sugars in forages (HUNGATE, 1955). At 22 hours after feeding
most of the protozoal volume was due to Diplodinium, Diplodinium caudatum beside Entodinium
simplex. As most of the rumen content was cellulose and amylopectine from ruptured Isotricha
(SUGDEN and OXFORD, 1952). which represents the energy source for these species.

On concentrates at 6 hour after feeding most of the protozoal volume was due
to Entodinium 69% and Diplodinium Caudatum 20.2%. At 22 hours Diplodinium species (Diplodinium

Assiut Vet. Med. J. Vol. 15, No. 30, 1986.




w

61 .
DIET AND RUMEN PROTOZOA VOLUME

ars Diplodinium Caudatum) form 39% and Entodinium form 56% (Table 3, Fig. 2).

From table 4, it is clear that large size protozoa form 67.4% on green fodder and
37% on concentrates. MOWRY and BECKER (1930) and BARABANOW (1962) found it to range
from 50 - 65% in sheep.

On the other hand, small size protozoal species form 32.4% on green fodder and
62.9% on concentrates. In goats KANDATSUE and TAKAHASHI (1955)found it to form 50%.
EADIE (1959) recorded B80-90%. HARMAYER and HILL (1964) found that small species form
90% of protozoal population in goat and form about 20% of total protozoal volume on mixed
food stuffs. :

So it is clear from above results the importance of addition of green fodder to the
ration. As it acts as stimulator for division of large size protozoal species. This will increase
the protozoal mass and microbial protein. These finding was supported by HARMEYER (1963),
who stated that although Isotricha prostoma, Isotricha intestinalis and Ophryoscolex constitute
10 to 15% of the total population of rumen, but they form 86% of total protozoal nitrogen.
Ophryoscolex was present in small percent on green fodder. KORULOV and KROTHOVA (1971)
stated that Ophryoscolex can synthesize essential amino acids in large degree than other
forms of protozoa.

The decrease ' in protozoal number due to diluting effect of green fodder can be
correctedby additon of roughage and small amount of concentrates. Also dependance on concen-
trate alone was expensive and waistage.
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TABLE (1)

Assiut Vet. Med. J. Vol. 15, No. 30, 1986.

Early morning Afternoon
Type of protozoa
Length (range) Average Breadth (range) Average : Length (range) Average Breadth (range) Average
Green
Diplodinium 125.8-222 160 59.2-111 73.3 118.4-199.8 156.2 59.2-88.8 74.4
+1.74 +0.82 +1.54 +0.69
D.caudatum 125.8-207.2 183 51.8-96.2 741 111 -207.2 159.6 59.2-88.8 74
+1.72 +0.76 +1.9° +0.88
l.prostome 59.2-185 135.1 37 -1 7.7 88.8-177.6 131.7 51.8-111 T2:9
+4.09 +2.17 +4.58 +3.13
Lintestinalis 59.2-125 76.2 44.4-74 50.9 59.2-125.8 84.1 37 -66.6 50.7
+1.54 +1.08 +2.15 +1.35
Entodinium 44.4-88.8 T61.9 29.6-59.2 40.6 44.4-81.4 61.2 29.6-51.8 40.6
+1.26 +0.47 +1.54 +0.92
E.caudatum 66.6-111 85.5 44.4-74 T56.6 74 -96.2 85.8 51.8-66.6 59
+1.78 +0.76 +1.23 +1.07
Dasytricarumi- 74 -111 80.4 51.8-74 55 74 111 89.7 51.8-74 61.6
natum. +1.71 +0.78 +2.36 1.29
Ophryoscolex 185 -236.8 212.5 88.8-111 100.1 222 222 103.6 103.6
+7.03 +2.02
Concentrate
Diplodinium 125.8-207.2 157 59.2-111 85.9 125.8-222 175.8 59.2-88.8 73.9
+2.6 +1.8 +3.58 +0.18
D.caudatum 111 -185 152.4 51.8-81.4 68.5 88.8-207.2 163.2 59.2-88.8 72.2
+3.48 +1.4 +4.4 +1.30
Lprostome 96.2-207.2 157.2 59.2-111 95 96.2-199.8 T153.8 59.2-125.8 T79.7
+5.10 +2.85 +5.74 +2.76
Lintestinalis 81.4-214.6 101.6 44.4-103.6 54.8 81.4-148 89.4 37 -74 52.2
+3.54 +2.78 +3.53 +1.78
Entodinium 44.4-111 67.4 29.6-74 45.6 44.4-96.2 66.4 29.6-66.6 45.6
+3.62 +2.29 +2.84 +1.76
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Table (2)

Total and individual protozoal species volume in mm /ml of rumen content of goat

fed on green (Barseem) and concentrates (Wheat bran and

grain Sorghum) ration.

\_ £ E el e 3m ﬁ "¢ | i 2
: &
Time of _ & i g EE £ 8 £ m s E v 2
sampling S £ = - < @ E .m E 5 @ © Bk i S
Diet s N8 S.E |Esc 2= gL |ESE FERICE " g5 |18 2 Sced
| 8 2°E -3 T2 l283 28 |8 F|S53|5sE & 5 |h=2 £ e
Mean =l a =35B |88 > tm.& 8% - - 279 | G = w 2
— o = > |8 e 8==185°~7 2 3 23 c > | 5 ee m
(] 0 > o | =
& 1
5 Early morning 547.303 9.4 23.2 17 0.6 24.4 1:5 1.4 1.4 69.6 mm 6.96 %
©
A Afternoon 474,148 4.7 10.5 39.8 1.5 17.0 A 0.9 0.2 77.1 mm 7.7
[}]
L]
@ Mean 510.726 74 16.8 23.75 1.1 20.7 2.0 1.2 0.8 73.4 mm 7.34 %
Early morning 1080.667 18.4 374 6.7 0.4 79.8 - - - 142.4 mm 14.25%
c
S Afternoon 1604.459 10.6 33.6 5.9 0.3 116.0 - - - 166.4 mm 16.64 %
@
m, Mean 1342.563 14.5 35.4 6.3 0.4 97.9 - - - 154.3 mm 15.43 %
Morning : 22 h. ater feeding Afternoon : 6 h. after feeding.
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Table (4)

Large size and small size prolowoal species volume % and number in rumen content of goat
fed gren (Barseem) and concentrates (Wheat bran, Sorghums and wheat straw) diet.

Diet Time of Large Size Species Slecoes Small Size Species
sampling )
mean volume number volume number
Early morning 60.6 15.7 39.3 84.3
& Afternoon 73.6 30.0 26.3 69.0
©
G
Mean 67.4 22.9 32.4 77.2
= Early morning 44.0 12.6 56.0 86.3
=
2 Afternoon 30.2 6.7 - 697 93.2
5
C B
Mean 37.0 9.7 62.9 89.8

Large size species: Diplodinium, Diplodinium Caudatum, Isotricha prostoma, lsotricha.
Intestinalis and Ophryoscolex.

Small size species: Entodinium, Entodinium Caudatumn, Dasytrica ruminatum.
Morning : 22 h after feeding.
After noon : 6 h after feeding.

Assiut Vet. Med. J. Vol. 15, No. 30, 1986.
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