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Microbiological studies on constraints and opportunities of dairy cattle production in Vietham
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Hot and humid climates have negative impacts on productivity of dairy cows, especially for high-yielding and
improved breeds. Nevertheless, the population of dairy cows in Vietnam has increased at an annual rate of about
10% in the last decade. Average milk yield per cow is as low as 4,600 kg per year; hence, dairy industry of Vietnam
still has a large room for improvement in productivity. In this thesis, four microbiology based experiments were
carried out to examine potentials, limitations, and prospects of dairy cattle production in Vietnam. Topics include
forages and by-products utilization, feeding and nutrition, and farm management in relation to mastitis and
endometritis prevention.

In the first experiment, fermentation characteristics and aerobic stability of total mixed ration (TMR) silage,
prepared and preserved in Hue, was examined. All the silages were well preserved, with lactic acid serving as the
major preservative, but aerobic stability was not secured when corn stover was used as a TMR ingredient. In
aerobically unstable silage, bands indicative of Acetobacter pasteurianus, Staphylococcus sp., and Streptomyces
sp. were specifically observed.

In the second experiment, direct-cut and wilted elephant grass silages were prepared in Hue, with and without a
mixture of Lactobacillus paracasei and Lactococcus lactis (LP+LC) or Lactobacillus buchneri (LB). Acetate was
predominantly produced during the fermentation of control and LB-inoculated silages, whereas the content was
not sufficient to inhibit aerobic spoilage for 7 days. LP+LC inoculation greatly enhanced lactate content, and did
not improve aerobic stability or decrease the total fungal population.

In the third experiment, a practical survey of fecal microbiota was performed by visiting 12 small-scale dairy
farms at three regions, i.e. Tay Ninh, Tien Giang, and Lam Dong. The populations of total bacteria and Bacteroides-
Prevotella-Polyphyromonas group were stable regardless of the regions. Cows in Lam Dong, where climate is
similar to temperate and good milk performance is shown, had higher Ruminococcus albus and Lactobacillus
populations than cows in Tay Ninh and Tien Giang.

In the fourth experiment, the relationship between the fecal, milk, uterine, airborne dust, and water microbiota in
dairy farms was evaluated. Two sets of airborne dust and water samples from the cowshed and six sets of fecal,
milk, and uterine samples from dairy cows were collected from two farms in Ho Chi Minh City at 20-40 days
postpartum. The predominant species in the fecal microbiota was not as predominant in the milk microbiota, but
occasionally appeared in the uterine microbiota. The microbiota from the airborne dust and water samples did not
show a relation with either the milk. The farm-to-farm difference was more apparent for the milk microbiota than
for the fecal and uterine microbiota.

In conclusion, although acetic or alcoholic fermentation can take place in grass and by-products ensiling,
desirable lactic acid fermentation with acceptable aerobic stability may be obtained if preserved as TMRs. Based
on practical survey of fecal microbiota, a high productivity in Lam Dong farms could be due to increased
populations of Ruminococcus albus and Lactobacillus group. Because the predominant species in the fecal
microbiota was not as predominant in the milk microbiota and occasionally appeared in the uterine microbiota,
further cares need to be provided to avoid fecal microbiota contamination with the uterus microbiota to improve
fertility.
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