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SUMMARY

On green fodder, the Gram positive and coccoid form microor-
ganisms were predominated. While most Gram negative and
variable forms were flourished on dry ration. At 6 hours on
green fodder, all forms of microorganisms decreased except
Gram negative rods and Quins which were increased. On dry
ration, at 6 hours Gram positive forms decreased and Gram
negative increased except vibrio and oscillospira were decreased.

INTRODUCTION

It has been increessingly realized that more fundamental knowledge of ruminal micro-
organisms is needed to obtain more efficient rations and better control of metabolic disorders
in ruminants (BRYANT, 1959). Little data is to be found on the significance of different types
of rumen organisms in relation to the composition of the diet effects on the population in
rumen.

BRYANT and BURKEY (1953); MAKI and FOSTER (1957); HUNGATE (1957); WARNER
(1962) had shown that bacterial population in rumen of animals was conditioned to different
diets.

The present paper has to study the pattern of changes in the various groups of micro
organisms in goat rumen in relation to diet.

MATERIALS and METHODS

Four rumen fistulated Baladi goats were used. They were fed barseem as green fodder
for period of 30 days and concentrates; Bran, Wheat straw and Sorghum for another 30 days
as period of adaptation before taking samples.

Animals fed once per day at 9 oclock in the morning. Samples from rumen content
were collected twice daily at 6 and 22 hours after feeding.

Samples were collected in air tight screw caped bottles. One sample was fresh and
the other was fixed with 10% formalin in ratio of one part of the sample to one part of 10%
formalin.

1) Fresh samples were incubated at 37°C with 1% starch to demonstrate the iodophilic
micro-organisms.
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2) Fixed films were stained as follow :
- Gram's stain as general bacterial stain.
- Spores were stained by Ziehl - Neelsen's carbolfucsin, decolourised by 5-10%
sulphuric acid and counterstained with methylene blue.
- Capsules were demonestrated by method of MUIR (1962).

3) For counting : On a fixed slide, we make differential count for 300 microorganisms
from different field, twice daily for each case according to MOIR and MASSON scheme (1952).

RESULTS and DISCUSSION

The nutritional economy of ruminant animals depends on the absolute numbers of
microorganisms present in the rumen. The pattern of change in concentration of different
groups of micro organisms was studed in relation to diet.

On green fodder, the Gram positive and coccoid form microorganisms were predominated.
While most Gram negative and Gram variable forms were flourished on dry ration (Table 3
& Fig. 2). This finding was supported by CHENG and COSTERTON (1975) and COSTERTON (1979).

On green ration, coccoid form and Quins oval piedominates due to the high percent
of crude fibers in the -solid fraction of barseem. SUPERTEIGM, 1951; BRYANT and BURTREY,
1953 and BRYANT and DOETSCH, 1954, stated that Gram positive monococei represented by
rumino coccus albus and rumino coccus flavifociens were usually cellulose digester forms. Quins
oval increased after feeding as it grow on fresh clover and grasses (CLARKE, 1979).

On dry concentrate ration, the percent of Gram negative microorganisms were increased
specially Gram negative rods, diplo-cocci, spiral, Vibrio and Selenomonas and Gram variable
streptococcus (Tables 2, 3 & Fig. 2, 3). This finding was supported by OSBOURN, TERRY, CORELL
and OUTEN, 1970; JOURNET, 1971 and STEWART, 1977. They stated that in ruminant maintained
on green forage diet and changed to concentrate diet with large amount of starch, the cellulose
producing population were decreased and amylase producing species proliferated.

The Gram negative rods were usually represented by Bacteroids amylophilus and Bac-
teroidsruminocola, as they were the main Gram negative starch digester rods (HALMIN and
HUNGATE, 1956 and LEWIS, 1957). Gram variable streptococtus and Gram negative diplococci
were increased. Strepto coccus increased in rumen where there is increased grains {HUNGATE,
1957). It is one of starch digester microorganisms which posses amylases (BRYANT, SMALL,
BOURMA and ROBINSON, 1958).

Streptococcus bovis ferment large number of different carbohydrates with the formation
of lactic acid (HOWARD, 1959). The Gram negative diplococci was usually represented by peptos-
trepto-coccus Elsdenii. It was in direct relationship with lactic acid content of rumen on concen-
trate diet (GUTIERREZ; DAVIS, TINDABLE and WARWICK, 1959). The spirillum was glucose
and starch digester (KARULOV and KROTHOVA, 1971). Vibrio was represented by Butrivibrio
fibrisolveno. It mainly utilizes starch in addition to cellulose (MAKIE and FOSTER, 1957; GILL
and KING, 1958; MERGERITA and HANGATE, 1963). Selenomonas ruminatum was a starch digester
microorganisms (HUNGATE, 1957).

On green fodder, at 6 hours after feeding, all forms of microorganisms decreased
except Gram negative rods and QUINS OVAL (Tables 1, 3 & Fig. 1, 3).

The decrease in number of all forms of micro organism on feeding green fodder was
due to diluting effect of barseem, as it contains high moisture content.
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The Gram negative rods were usually bacteroid forms which act as glucose digester,
specially bacterordes succinogen which digest cellulose beside glucose(KORULOV and KROTHOVA,
1971). Where most of the dry matter of Barseem is rich in soluble carbohydrates and fibers.
Quins oval grow on fresh clover and grasses (CLARKE, 1979).

On green fodder, at 22 hour both Gram positive and Gram negative mono-cocci, Diplo-
cocei and Vibrio were increased (Tables 1, 3 & Fig. 1, 3) as the main rumen content at that
time was mainly cellulose.

On concentrate rations, at 6 hours Gram negative monococci, rods and spiral forms
were increased which act as starch digesters. The number of streptococcus, Gram positive
rods and vibrio discreased as they were utilized by special species of protozoa like Entodinium
to check the progressive increase of lactic acid producing bacterial; strepto-coccus bovis;
on concentrates (HUNGATE, DOUGERTY, BRYANT and CELLO, 1952; MANN, MASSON & OXFORD,
1954 and MANN, 1970).

From above, it is clear that rumen microorganisms are a well balanced system. On
green fodder, where Gram positive and coccoid form increased, the Gram negative and rod
forms decreased. Vice versa occures on concentrates.

REFERENCES

Bryant, M.P. and Burkey, L.A. (1953): Cultural methods and some characteristics of some
of the more numerous groups of bacteria in the bovine rumen J. Dairy Sci. 36,
205.

Bryant, M. and Doetsch, R. (1954): A study of actively cellulolytic rod-shaped bacteria of
the bovine rumen. J. Dairy Sci, 37, 1176-1183.

Bryant, M.P., Small, N., Bourma, C. and Robinson, LM. (1958): Studies on the Composition
of ruminal flora and fauna of young calves. J. Dairy Sci. 41, 1747 - 1767.

Cheng, K.. and Costerton, J.W. (1975): Ultrastructure of cell envelopes of bacteria in the
bovine rumen. Appl. Microbiol., 29, 841 - B49.

Clark, R.JJ. (1979): A niche in pasture - fed ruminant for large rumen bacteria, Oscillospira,
lampropedia, and Quins and Eadie's ovals. Appl. Environ - Microbiol, 37, 654 -
657.

Costerton, J.W. (1979): The role of electron microscopy in the elucidation of bacterial structure
and function. Annu. Rev. Microbiol., 33, 459 - 479,

Gill, J.W. and King, K.W. (1958): Nutritional characteristics of a butyrivibrio. J. Bact. 75, 66
- 673.

Gutierrez, J. and Davis, R.E. (1959): Bacterial ingestion by the rumen ciliates Entodinium and
Diplodinium. J. Protozoa. 6 : 222 - 226.

Halmin, L.J. and Hungate, R.E. (1956): Culture and physiology of starch digesting bacterium,
(Bacteroidos amylophilus) from bovine rumen. J. Bacterial. 72. 548 - 554.

Howard, B.H. (1959): Biochemistry of rumen protozoa, Some carbohydrates in cell-free extracts
of Dasytricha and Isotricha. Biochem. J. 71 : 675 - 680.

Hungate, R.E., Dougherty, R.W., Bryant, M.P. and cello. (1952): Microbiological and physiological
changes associated with acute indigestion in sheep Cornell Vet., 42, 423 - 449.

Hungate, R.E. (1957): Microorganisms in the rumen of cattle fed a constant ration. Can. J.
Microbiol. >, 239 - 311.

Journet, M. (1971): Influence du mode de presentation des fourrages deshy drates sur la diges-

tion dans le rumen ‘et le taux butyreux des vaches. Ann. Biol. Anim. Biochim.
Biophys., 11, 296 . 297. :

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




86

SANAA M. NASSAR, et al.

Korulov, H.B. and Krothova, A.B. (1971): Physiology and Biochemistry of ruminant Koloc Moscow.
Lewis, D. (1957): Blood urea concentration in relation to protein utilization in ruminants.
J. Agric. Sci. 48, 4 - 438.
Maki., L.P. and Foster, E.M. (1957): Effect of raughage in the bovine ration on types of bacteria
in the rumen. J. Dairy. Sci. 40, 905 - 913.
Mann, S.0., Masson, F.M. and Oxford, A.E. (1954): Facultative anaerobic bacteria from the
sheep rumen. J. Gem. Microbiol. 10, 142 - 149.
Mann, S5.0. (1970): Some effects on the rumen microorganisms of over feeding a high barley
ration. J. Appl. Bact., 33, 403 - 409.
Margherita, S.S. and Hungate, R.E. (1963): Serological analysis of Butyriovibrio from the bovine
rumen. J. Bacteriol 86 : 855 - 860.
Moir, R.J. and Masson, M.J. (1952): An illustrated scheme for the microscopic identification
of the rumen microorganisms of the sheep. J. Path. Bacteriol. 64, 342 - 350.
Muir (1962): Cited after Nassar, 5.M. (1971) Ph.D.Vet. Thesis Cairo Univ.
Osbourn, DJF., Terry, R.A., Cammell, S.B. and Outen, G.E. (1970): Some effects of feeding
supplements of maize meal and sodium bicarbonate upon the digestion of forage
cellulose by sheep. Proc. Nutr. Sac., 29, 12 A.
Stewart, C.S. (1977): Factors affecting the cellulolytic activity of rumen contents. Appl. Environ.
Microbiol. 33, 497 - 502.
Warner, A.C.L. (1962): Some factors influencing the rumen microbial population. J. Gen. Microbiol.
28, 129 - 146.

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




87
: |

Table (1) The percentage of different types of bacteria in the rumen of goats fed on green (Barseem) ration.
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{wheat and grain sorghums) ration.
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the rumen of goats fod green (Barseem) and dry concentrate

Table (3)
The percentage of different types of bacteria in the rumen of goats fed on green (Barseem) and dry concentrate (wheat bran and grain sorghums) ration
Monococci Diplococcei Sarcina Strept. Rods Filament  Spiral Vibrio Quino Seleno Oscillo~
form oval monns spira
Gr+ Gr- Gr+ Gr- Gr+ Gr+ Gr+ Gr- Gr- G- - Or- T g Gr- Gr-
Early at 13.9 22.7 10.2 8.7 13 0.5 5.0 24.3 1.1 3.9 7.6 0.3 1.9 0.1

i morning 4113 416 +1.42 410 +0.94 +0.26 +1.13 +115  +0.47 +0.6 +0.8 +0.18 +0.6 0.08
s e -
e *
© ¢ | Afternoon 1.2 201 B0 66 () 0.8 ihE e 0.2 3.4 5.4 1.4 23 0.6
C 5 4264 41,5 +1.13 +0.97 +0.4 +0.5 +1.04 428 40N +0.75 +0.53 +0.53 +0.57 +0.29
@
QD ~
G Mean 25T T8 %Y 23 1.1 0.7 4.8 29.8 0.6 37 6.5 0.8 2.12 0.4

+1.20  +1.04  +0.89 +0.55 +0.30 +0.27 4077 +1.91 +0.22 +0.47 +54 +0.29 +0.39 +0.15

Early 7.6 18.2 6.1 T 0.7 2.2 5.1 36.6 0.4 4.2 8.2 0.7 2.2 162

.m morning +1.45  +1.37 +0.96 +0.83 +0.29 +1.15 +1.42  +1.99 +0.18 +0.88 +1.9 +0.29 +0.6 +0.66
£ 8 ,
& I Afternoon 7.3 18.8 6.0 8.5 1.0 1.2 5 38.5 0.3 5.6 6.3 0.9 23 0.4
s = +0.83 4144 #1164 +0.89 +0.29 +0.32 +0.68  +2.8 +0.18 +0.91 +0.95 +0.38 +0.5 +0.34
>
=} Mean 7.4 18.2 6.1 8.2 0.8 1.7 3.6 0 0.4 5.0 1 0.8 2.3 0.8

+0.74 +0.96  +0.73  +0.60  +0.26 +0.51 +0.73 +1.78 4043 +0.62 +0.95 +0.24 +0.36 +0.34

u|..|..I.I..|_II.|..| — e — WPRNERRSSRRRESE e e EESSSaeeeeee
* (P/_ 0.05) »% , #(p/ 0.01)
Morning : 22 h. after feeding Afternoon : 6 h. after feeding
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