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Abstract: The diversity and population of ruminal bacteria present in the rumen of swamp buffaloes fed rice
straw or para grass (Brachiaria mutica). Total DNA were extracted from the rumen digesta of 4 swamp buffaloes
fed rice straw or para grass. The diversity of bacteria was analyzed by PCR amplification and 16S rDNA clone
library sequences. The bacteria population was determined by real-time PCR technique. The 16S rDNA
sequences (1,500 bp) of clones were completely sequenced and subjected to a BLAST. In buffaloes fed rice
straw, the 102 clones, 49.02% (50 clones) of the clone showed >97% sequence similarity with known isolates,
for the remaining 50.98% (52 clones) had <97% similarity. The majority of clones fell into Low G+C Gram-
Positive Bacteria (LGCGPB) and Cytophaga-Flexibacter-Bacteroides (CFB) (71.57 and 10.25%, respectively). In
buffaloes fed fresh para grass, the 109 clones, 40.37% (44 clones) of the clone showed >97 % sequence
similarity with known isolates, for the remaining 59.63% (65 clones) had similarity <97%. The majority of clones
fell into LGCGPB and CFB (56.88 and 31.19%, respectively). The population of major groups of known bacteria

in the rumina of buffalo fed rice straw or fresh para grass were similar.

Keywords: Swamp buffalo, 16S rDNA clone libraries, rice straw, para grass
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Table 1. Primer sequences for real-time PCR ampilification

Bacteria Primer sequences (5'-3’) Product size (bp) References

Total bacteria [F] CCTACGGGAGGCAGCAG 194 Muyzer et al. (1993)
[RIATTACCGCGGCTGCTGG

R. albus [F] CCCTAAAAAGCAGTCTTAGTTCG 175 Tajima et al. (2001)
[R] CCTCCTTGCGGTTAGAACA

F. succinogenes [F] GGTATGGGATGAGCTTGC 446 Tajima et al. (2001)
[R] GCCTGCCCCTGAACTATC

R. flavefaciens [F] TCTGGAAACGGATGGTA 295 Koike and Kobayashi (2001)
[R] CCTTTAAGACAGGAGTTTACAA

P. ruminicola [F] GGTTATCTTGAGTGAGAGTT 485 Tajima et al. (2001)
[R] CTGATGGCAACTAAAGAA

S. ruminantium [F] TGCTAATACCGAATGTTG 513 Tajima et al. (2001)
[R] TCCTGCACTCAAGAAAGA

S. bovis [F] CTAATACCGCATAACAGCAT 869 Tajima et al. (2001)
[R] AGAAACTTCCTATCTCTAGG

Genus Prevotella [F1 CACRGTAAACGATGGATGCC 534 Koike and Kobayashi (2001)
[R] GGTCGGGTTGCAGACC

Total Methanogens [F] GAGGAAGGATGGACGACG GTA 600 Loy et al. (2002)

[R] ACGGGCGGTGTGTGCAAG
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Table 2. Ruminal condition of swamp buffalo fed rice straw or fresh para grass

Parameter Rice straw Para grass P-value
pH 7.33+0.97 7.40 £1.60 0.15
Ammonia nitrogen (mg %) 4.29 +0.65 6.56 + 0.68 0.02
Total VFAs (mM/I) 72.74 £0.70 60.21 £ 1.67 0.01
- Acetate (mM/I) 33.25+2.66 2592 +2.18 0.01
- Propionate (mM/1) 20.08 £ 0.49 17.29 + 0.40 0.03
- Butyrate (mM/1) 19.41+1.43 17.00 £ 0.44 0.02
- Acetate : Propionate ratio 1.66 £ 0.16 1.50+£0.11 0.01
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Table 3. Numbers of 16S rDNA clones retrieved from rumen of swamp buffalo fed rice straw or fresh

para grass nearest know bacteria in GenBank

Nearest know bacteria Rice straw Para grass
Number of clone % Number of clone %
>97% Nearest know bacteria 50 49.02 44 40.37
Clostridium spp. 16 15.68 11 10.09
Bacteroides cellulosolvens 10 9.80 12 11.01
Pelotomaculum propionicicum 4 3.92 2 1.83
Acetivibrio cellulolyticus 3 2.94 4 3.67
Butyrivibrio hungatei 3 2.94 1 0.92
Ruminococcus gnavus 3 2.94 2 1.83
Butyrivibrio fibrisolvens 2 1.96 4 3.67
Ruminococcus gauvreauii 1 0.98 2 1.83
Prevotella ruminicola - - 2 1.83
Other species 8 7.84 4 3.68
<97% Nearest know bacteria 52 50.98 65 59.63
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Figure 1.
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The phylogenetic tree based on 16S rDNA sequences from rumen of swamp buffalo fed rice
straw (R clone number) or fresh para grass (P clone number). The tree was constructed using
neighbor-joining analysis of a distance matrix obtained from a multiple-sequence alignment.

Aquifex pyrophilus was used as an out-group sequence
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Figure 1. The phylogenetic tree based on 16S rDNA sequences from rumen of swamp buffalo fed rice

straw (R clone number) or fresh para grass (P clone number). The tree was constructed using

neighbor-joining analysis of a distance matrix obtained from a multiple-sequence alignment.

Aquifex pyrophilus was used as an out-group sequence
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(Tajima et al., 1999)
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Table 4. Unknown groups of 16S rDNA clones retrieved from rumen of swamp buffalo fed rice straw or

fresh para grass

Bacterial group

Clone name

Rice straw

Para grass

Cytophaga-Flexibacter-Bacteroides (CFB)

Unknown |

Unknown Il

R20, R35, R279, R342, R401 (n=5)

R13, R83, R319, R369, R370, R381,
R383, R405 (n=8)

P4, P5, P27, P45, P73, P85, P95,
P96 (n=8)

P6, P40, P41, P46, P60, P76, P93,
P107 (n=8)

High-G+C Gram-Positive
Bacteria (HGCGPB)

R382, R22, R399, R17
(n=4)

P28, P14, P116, P48, P13, P64
(n=6)

Low-G+C Gram-Positive Bacteria (LGCGPB)

Unknown Il1

Unknown IV

Unknown V

Unknown VI

Unknown VII

R55, R27, R103, R140, R366, R400,
R368, R371, R384, R290, R363,
R138, R60,R360, R43, R134, R105,
R81, R126, R379, R169, R372,
R358, R70, R307, R360, R14, R380,
R331, R148, R364, R54 (n=32)
R100, R348, R64, R10, P73, R18,
R377, R15, R8, R376, R347, R284
(n=12)

R132, R378, R23, R387, R89, R25
(n=6)

R305, R72, R40, R42, R373, R395
(n=6)

R386, R9, R312, R365 (n=4)

P138, P104, P115, P49, P22, P21,
P129, P44, P72, P69, P37, P20,
P17, P131, P82, P43, P134, P129,
P25 (n=19)

P133, P137, P114, P24 (n=4)

P97, P113, P47, P135, P35, P23,
(n=6)

P88, P87, P26, P123, P30

(n=5)

P18, P81, P68, P66, P130, P16,

P102, P15, P10, P77 (n=10)

Spirochaetes R68 (n=1)

P1(n=1)

Tunszinnzziiu Ineanizlunga Unknown 111, IV uay
VIl Az AN duAnANA WU LTAU89819 39N U
nsviia @iy iatlilleannannan s use e f
v = Y o rall 1

(9 uazvnjnav) azillasead el magnuANGNg
o o gy a Aa Ay o P~

fu N1 i arasnu AR FaRdinnudntas AN
umnFarwlLFae

UszrnsrasuuANFanerdalunssinizginy
ansnszialanynlasunsvizananaudan
n13ATaTAR UINY Tz NTRL AT IFe T
P% a . °
NITINIEIIUAMALA realtime PCR Taasinnng
BasvilunguuuaianiaudiAnylunssmng
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Figure 2. The population size (log10 16S rDNA copies) of total bacteria, total methanogens, R. albus,

R. flavefaciens, F. succinogenes, S. ruminantium, P. ruminicola, S. bovis and genus Prevotella

from rumen of swamp buffalo fed rice straw or fresh para grass
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