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▪ Ruminal bacteria and fungi has a symbiotic relationship with the host, especially on
forage degradation (fermentation)

▪ The fermentation products are the nutritional source for ruminants
▪ There is consistent data about role of bacteria on forage degradation
▪ Fungi has a better performance degrading low-degradable forages and lignin
▪ Some authors identified synergism or antagonisms between bacteria and fungi

▪ Three replicate in vitro essays (48 hours)
▪ Inside each flask: Cynodon spp. (1.5 g) + Buffer Solution (50 mL) + Rumen inoculum (50

mL)
▪ Addition (or not) of antimicrobials (penicillin, chloramphenicol, 500 mg/L, each) and

antifungal (streptomycin 50 mg/L), according each treatment
▪ In vitro fermentations were conducted anaerobically in a slow-stir water-bath system

at 39°C

▪ Treatments:

▪ The volume of gas was measured in mL
▪ Final pH of incubation medium was also recorded at 48 h of incubation
▪ Cumulative gas production in each flask in each assay was fitted to the

unicompartimental logistic model of Schofield et al. (1994) which generated three
kinetic parameters: total gas production (mL), rate of gas production (%/h) and lag
time (h)

▪ 3, 6, 9, 12, 24, 36 and 48 h of incubation
▪ Data of triplicates in each assay were averaged and each assay was considered a

replicate. Statistical analysis was carried out using a general linear model and
treatment means were compared through the Student t test

✓ Ab – antibiotics
✓ Af – antifungal

✓ C- - negative control (without antimicrobials)
✓ C+ - positive control (Ab + Af)

The present study was conducted to evaluate whether the forage degradation in vitro
is consequence of a summative or interactive activity of bacteria and fungi

Table 1. Effect of antimicrobial substances on gas production parameters of Cynodon spp.
samples incubated in vitro during 48 hours.

Variables
Treatments†

s.e.m. ‡

C- Ab Af C+

Gas production, mL 148a 106c 137b NC 1.2

Rate of gas production, %/h 5.6a 4.8b 4.0c NC 0.07

Lag time, hours 1.8b 7.3a 0.8c NC 0.13

Initial pH 7.1a 7.1a 7.1a 7.1a 0.20

Final pH 5.5b 5.7b 5.5b 6.6a 0.28

Figure 1. Effect of antimicrobial substances on kinetics of cumulative gas production of
Cynodon spp. in a 48-h in vitro gas production assay.

▪ The curves of gas accumulation through the 48 hours of incubation in the different
treatments are shown in Figure 1. All kinetic parameters of gas production were
significantly affected by treatments (P < 0.05, Table 1).

Bacteria had a major role on forage degradation what, however, was increased by
fungi activity.

a, b, c Means with different superscripts within a row are different by Student t test (P ≤ 0.05); NC, curve of gas production did not converge to the logistic model and parameters were not generated.


