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Degradation and fermentation characteristics of rumina
bacteria, protozoa, and fung and their interactions

Gao Wei , Meng Qingxiang
(College of Animd Science and Technology , China Agriculturd University ,Beijing 100094 , China)

Absract Relative contributions of degradation and fermentation characteristics of various rumina microbid fractions to
milled or grounded corn stover cell wal were evauated by the method of gas productionin vitro. Various chemicds and
antibiotics were used to diff erentiate bacteria, protozoa, and fung in the rumen flud, and the following rumina micro-
bid fractions were constructed : the postive system —whole rumen fluid (WRF) , bacterid fraction (B) , protozod frac-
tion (P) , fungd fraction (F) , bacterid plus protozod fraction (B + P) , bacterid plusfunga fraction (B + F) , protozod
plusfunga fraction (P+ F) , and negative control fraction (CON) . The gas production and degradation rate were sgnif-
icantly enhanced by the treatment of cel wal with bal mil (P < 0.01) ; but the pattern of fermentation did not
changed. There have dgnificant dfferences of gas production and degradation rates among the various rumina micro-
bid fractions (P <0.01) . WRFfraction exhibited the greatest gas production and degradation rates to the cell wal of
corn stover , followed by the co-cuture (B + P, P+ F, and B + F) , whereas monocuture (bacteria, protozoa, and
fung) showed a very low gas production and degradation rates. These results strongly indicated that the digestion of
plant cel wal in the rumen was conducted by the interactions among the rumind bacteria, protozoa, and fungi , and
the coactions of the three groups cannot be dternated by either of them or the combines. However , the bacteria and
protozoa may make a sgnificant contribution to the degradation of cell wal of corn stover in the rumen. The pH vdue,
the concentrations of totd volatile fatty acids, NH3-N of cuture supernatants, as well as the percentage of methane
congstently increased with the gas production or degradation rates, which indicated that the fermentation extent rather
than the fermentative pattern of plant cell wal was elevated by the rumind microbid.
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Table 2 Gas production and analyss of gas conponents of corn galk NDF & 72 h
fermentation in vitro by various fractions of rumen microorgani Sms
SEM  P= WRF B P F B+P B+F P+F OON SEM P=
/mb 22.8 18.0 0.4 0.001 58.6a 4.8e 8.6d 4.3e 52.3b 7.2d 24.4c 3.0e 0.7 0.001
QO % 75.2 79.6 1.3 0.030 66.1c 87.2b 59.1c 92.9/ab 66.8c 87.0b 64.2c 9%.1a 2.7 0.001
CHy/ % 21.7 19.9 1.3 0.346 33.7a 6.6b 40.7a 7.1b 33.0a 5.9b 35.6a 3.6b 2.6 0.001
H/ % 3.1 0.5 0.2 0.001 0.2b 6.2a 0.2b 0.0b 0.2b 7.1a 0.2b 0.3b 0.3 0.001
(P<0.01)
, 48 h pH NHzN (P<
(OVICase) (xy- 0.01; 49 WRF B+P pH
lanase) ( 3 , (P<0.01) P P+F
NHz-N , WRF( P <0.01)
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pH NH:-N
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Table 3 OMCase and xylanase activities in the culture supernatants at 48 h of fernjemaion
in vitro of corn dalk NDF by variousfractions of rumina microorgani Sms
SEM_ _P= WRF B P F B+P B+F P+F COON SEM P=
OMCas2 105.5 106.2 7.1 0.947 98.9 91.4 116.9 117.9 90.8 97.9 103.1 129.7 14.3 0.465
Xylanase 95.8 91.4 2.3 0.190 87.2hc 89.3bc 85.6c 114.4a 83.9bc 88.5bc 92.9hc 102.0ab 4.6 0.001
55 nmol- " Y min~ 1 55 nmol -
L mint
4 48 h pH NH-N  VFA
Tabe 4 Microbid fermentation traitsin the culture supernatants a 48 h of fermentation
in vitro of corn galk NDF by variousfractions of ruming microorgani Sms
SEM P= WRF B P F B+P B+F P+F QGON SEM P=
pH 6.89 6.97 0.03 0.098 6.54b 7.05a 7.09a 7.13a 6.67b 6.96a 7.03a 6.99a 0.07 0.001
NHg-N/ 7.2 6.9 0.1 0.060 7.9b 6.4c 88a 6.0c 6.3c 6.1c 9.0a 59c 0.28 0.001
(mg- " %)
VFA/ 31.7 31.5 0.6 0.84348.3a 24.0c 29.9b 24.1c 47.0a 24.0c 30.9b 24.3c 1.2 0.001
(mrol-L ™ 1)
VFA
/ % 66.4 66.7 0.4 0.60666.9 656 657 659 67.3 66.0 67.6 67.2 0.8 0.465
/% 15.9 15.1 0.2 0.00119.2a 14.4bc 14.8b 14.2bc 19.5a 14.6bc 13.7c 13.8c 0.3 0.001
/% 10.2 9.9 0.2 0.389 8.6b 10.6a 10.7a 10.8a 8.1b 11.1a 10.5a 10.4a 0.4 0.001
/% 3.3 4.4 0.2 0.004 2.1d 5.3a 3.4bcd4.8ab 2.4cd 4.3ab 3.8abc 4.6ab 0.5 0.001
/ % 1.8 1.6 0.1 0.328 1.3b 1.6b 25a 1.7b 1.2b 20a 1.5b 1.7b 0.3 0.027
/| % 2.4 2.3 0.1 0.162 2.0cd 2.5a 2.9a 2.5a 1.6d 2.1bcd2.9a 2.4abc 0.2 0.001

(P<0.05) ; (P<0.01)
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