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    It was assumed that tihe early establislment of rumen microorganisms in calves

would be important for botli the improvement of growtli and tlie inhibition of the

colonization of pathogenic bacteria in the intestinal tract. Therefore, to develop

techniques for the early establishment of adult rumen microorganisms in calves,.

several experiments were carried out.

ExperimentI. Effbctoforaladministrationtocalvesoffreshrumenfluidfrom

healthy adult cattle on both the early establishment of rumen microorganisms and

the improvement of growth

    In this experiment calves weire divided into fbur groups; calves admmistered

fresh rumen fluid from healthy adult cattle witim 2 to 3 hours after birth (group 1),

calves admmistered fresh rumen fluid and autoclaved rumen fluid (M-R) (giroup 2),

calves administered A[V-R (group 3), and non-admmistered control calves (gtroup C).

Oral administration of fresh rurnen fluid from healthy adult caule was effective in the

early establisiment ofrurnen microorganisms in the rumen ofcalves, as compared with

non-a(iministered calves. On the colonization of aerobic and facultative anaerobic

bacteria in the rumen, the numbers of LactobaciUus spp. were much higher in calves in

groups 1, 2, and 3 during the experimentnl period, as compared witli the non-

administered calves. The numbers of Streptococcus spp. were higher in calves in groups,

2 and 3, as compared with calves in groups 1 and C. The nurnber of Elschen't hia caZi was

Iower in calves in groups 1, 2, and 3, as compared with the non-administered calves. On

the development of anaerobic bacteria in the rumen, the numbers of lactate-utilizerg

were same in calves in botih the rumen fiuid administered groups and the non-

admmistered group during the experimental period. Pectin-fermenters and xylan-

fermenters, cellulolytic bacteria, and metlianogenic bacteria developed early in the

rumen ofcalves in groups 1, 2, and 3, as compared with the non-admmistered calves.

Oral administration of fresh rumen fluid also promoted the colonization of protozoa in

the rumen ofcalves. On the otiher hand, oral administration ofA[P-R did not promote

the colonization ofprotozoa in calves, ag compared with non-admmistered calves. Tbtal

volatile fatty acids (VFA) concentrations in the rumen were higher in the rumen fluid



administered calves until 50 days of age, as comp ared with the non-admmistered calves.

After 70 days of age, total VFA concentrations remained level at 40 'v 50 mM in the

administered calves. The total VFA concentration in the non-administered calves after

50 days of age was the same as that in tihe admmistered calves. The molar proportion of

VFA in the rumen of the admmistered calves (gtroups 1, 2, and 3) was lower for acetic

acid and inversely higher for propionic acid until 50 days ofage, as compared with the

non-administered calves. There was no difference in the molar proportion of VFA

between tlie admmistered calves and the non-administered calves at 90 days of age.

The intake of feed was higher in the administered calves unti1 90 days of age, as

compared with tihe non-admmistered calves. The daily gain was significantly higher in

the calves of group 1 tlian in the calves of tihe other groups.

    From these results, it is suggested that the oral admmistration of 100 ml of fresh

rumen fluid for three consecutive days to new born calves was effective in both the early

establisimentofadultmmenmicroorganismsincalvesandtheimprovementofanimal

growth.

Experiment ll. Influenceoforaladmmistrationofrepresentativerumenbacteria

to a germ-free goat

    An experiment to investigate the influence of oral adrnmistration of major

representative rumen bacteria isolated from bovine rumen to a germ- free goat was.

carried out. Nine species of rumen bacteria were orally admmistered to a germ-free

goat during 35 to 39 days of age after birth. The goat admmistered rumen bacteria was

euthanized at 60 days of age. The pH and total VFA concentration of the rumen

contents of the goat were 6.98 and 25.9 mM, respectively The numbers of feMoneUa

parvula and Streptoeeceus bova's were about 1,OOO tirnes higher in the rumen of the goat

tlian in the Iower digestive tract. Among tlie 9 species orally administered, S bova' s
bevateZla (Bacteroidesi iunzimicaLa ss. hrevr's Ruminobacter a9acteroldt,si amyltu7hilus

and Butlyriva:biio fibn'salvens abundantly colonized the rumen.

    The oral administration ofmajor representative rumen bacteria isolated from the

rumen to a germ-free goatidemonstrated that rumen bacteria, except cellulolytic

bacteria, colonized not only the rumen of the goat but also tihe intestinal traqts.

Experiment M. Effbct of oral admmistration of fresh rumen fluid from healthy

adult cattle on the abMty of pathogenic lilschen'chia cchlf to colonize the digestive

tract of newborn calves

    Tb conlinn the usefulness of the early establisiment of adult rumen
'



microorganisms in calves, experiments were carried out to inhibit tihe colonization of

pathogenic Elschenlrhj'a caZi in the digestive tract by oral admmistration of rumen fluid

from healthy adult cattle to new born calves witihin 2 to 3 hours aftnr birth. The new

born calves which were not admmistered rumen fluid died of watery diarrhea following

the admmistration of E eaZi NAS-10 (09: K99: Sta+: L:1]-). On the other hand, no

occurrence of diarrhea was observed in the newbom calves which were administered

rumen fluid prior to tlie administration of E eaZi NAS-10. The numbers of E coli NAS-

10 in the duodenum were markedly lower in the new born calves administered rumen

fluid followed by E eaZi NAS-10, as compared with the calves administered EL coli

NAS-10 without rumen fluid. MorphologicallM a greater variety of bacteria were

observed in the rumen, duodenum and rectum of newborn calves that were

administered rumen fluid as compared with non-administered calves. Furthermore, the

total VFA concentration of the intestinal contents of newborn calves administered

rumen fluid were much higher as compared with non-administered calves.

    The results obtained in this investigation showed that administration of runien

fluid to newborn calves has inhibitory effects on the colonization of pathogonic'

Elschei ichia eaZiin the intestinal tract.


