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Ldbo3dbggq ¢KFesqd¥YV,dbodbgq FogdEeroavry Yq gFEeosqf ¥Bo3bgq ¢EdEJAYTEay ¥y Yq

dFd) qeayvy) Yq 3 (Baatevowles ruminicola f qpY3qaaYaoaoao+ d
Bacteroides succinogenes Megasphera elsdenii Butyrivibrio fibrisolvens
Ruminocogcusflavefaciens Selenomonas ruminantium Bacteroides ruminicola

Ruminococcus sp.

Ldbo3bgg €Feosqd¥YV,dbodbgq e6dosgoa¥s¥3>qdeYq (dBdpoBmYyary drys Y @ fesrqd Y Y

dEd) qeayy) Yq eqeogvgboey¥Y) ¢€HEesosqdVYY (dEdjyqgqeayy} Yq edEepnFa)
Butyrivibrio fibrisolvens Bacteroides amylophilus Bacteroides amylophilus

Bacteroides ruminicola Bacteroides ruminicola Streptococcus bovis

Lachnospira multiparus Butyrivibrio fibrisolvens Succinimonasamylolytica

Succinivibrio dextrinosolvens Streptococcus bovis Bacteroides ruminicola

Treponema bryantii
Streptococcus bovis

Ldboldbgg €Feosqd¥YV,dbod3bgq -209YeaYYWF Ydovr¥v) Yq ¢ Feladghdovdvb g q pngoFEboogdEFr ary Yq

dFEd) qeay¥) Yq b9 3 gAhaéfoabrio lipolytica Methanobrevibacter ruminantium
Succinivibrio dextrinosolvens Butyrivibrio fibrisolvens Methanobacterium formicicum
Selenomonas sp. Treponema bryantii Methanomicrobium mobile
Bacteroides ruminicola Eubacterium sp.

Ruminococcus bromii Fusocillus sp.

Butyrivibrio sp. Micrococcus sp.

Treponema sp.

Ldboldbgq €Feoaqd¥VY,dbodbgq ¢Feoqd¥YY, dFEdJ) qe a$ouicer @ghurchFR & de The Ruminant Animal:
a2qgdqonqbsas¥YdaY) Yq e Yidepomeng bryantii Digestive Physiology and Nutrition. Englewood Cliffs,
Megasphaera elsdenii Lactobacillus vitulinus N.J.: Prentice Hall, 1988.

Selenomonas ruminantium Lactobacillus ruminus
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(Liebetanzet al,191Q Brauneet al, 1913

Al dzs BB dzOtelzy J dets dzOdzdydy ~dlsd dzO o
ftod dzOH dzj ) detsfls! € ¢ tblgoallirdmstixforifadfjsi © dz o

(Orpin, 1975

A RHJdEZISgWdydqtessa Odzr CO¢ OdzO!1 tetsB dz" J G
dzd = tsB dzOtclzy j dz , dzOtWw HEZ M f SH o d) dat

mMkh jmMlseo s Odzd j Tdzdd tswazaf dipjsdizdi stc Odze d W
(Orpin, 1975
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' zse s IstcOCIsO tOMiIsd lalg

(Williams et al, 1987 Rezaeianet al, 2004

d fssLdIsdoe
z] syoOl¢d o

Els OCIsdo dzlz®

| 9 Otedo Odzdd € d

S0

zd Isd ud MS d -

W ed3d C

zIs 5 9

(Williams et al, 1987 Samantaet al, 2001, Paul et al,2003

(Kamra et al, 2004 Lee et al, 2004 Deyet al, 2004
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(Barr et al, 1988)
AGCIsts Mg d3d 2 Misea ts o C dz¥ NeGcpllBnastix fr
Piromyceqtc O d&irgmonag d Caecomyceftc © dzj J
Sphaeromonaks
(Gold et a] 1988)

AJTdmOdz Isted ¢ sdzdyJl druremygersnsed
al, 1989) AnaeromycesBreton et al, 1990and CyllamycegOzkose
et al, 2001)



Division:
Subdivision:
Class:
Order:
Fa?rﬁTy:

Genera:

Eumycota
Mastigomycotina
Chytridiomycetes
Spizellomycetales
Neocallimasticaceae
Monocentric:

Caecomyced stsff stcr M Hded d3 ¢
Y G Iz Is d;NUsCGoogeftip Hnts B Iz dzwtdafde" tdgfdH O ¢
NeocallmastixL stsf i@y cigls 4 § 5 O d3
sOkziz gtclzB YyOIsr d3d tOL 9 jJ Is9
PiromycesL stsif sdof ¢ Hjs dLS 5 O d3d
sOkziz gtclzB YyOIsr d3d tOL 9 j Is9
Polycentric:

Orpinomycesd@3dzsc sy G zIsf S By Sip’
AnaeromycesL stsif stc® M tsH dzd &3

Cyllamyces: L st s2c O &z Kl © dxddty ¢
tcOL o J Isofgf HadD dgs d S W S e ts o3




Genus Species Source(s) Reference(s)
Caecomyces C. communis, Joayo Gold et al, 1988

C. equi [ sh OH Gold et al, 1988
Piromyces P. Communis Joayo Gold et al, 1988

Sstetso O Julliand et al, 1998

P. mae [ &Bh OH Li et al 1990

P. dumbonica 4 dzts dz Li et al 1990

P. rhizinflata I mJ dz Breton et al, 1991

P. Minutus [ dzj dz Ho et al, 1993

P. Spiralis stsL O Ho et al, 1993

P. citronii [ &Bh OH Gaillard -Matrtinie et al, 1995

I mj daz Julliand et al, 1998

Neocallimastix | N. frontalis Sststesa O Heath et al, 1983

N. patriciarum Joyo Orpin and Munn, 1986

N. hurleyensis Joyo Webb and Theodorou, 1991

N. variabilis Joyo Ho et al, 1993
Anaeromyces A. elegans Sststesa O Ho et al, 1993

A. mucronatus Ststcso O Breton et al, 1990
Orpinomyces O. joyonii Joayo Breton et al, 1989

O. intercalaris Ssteso O Ho et al, 1994
Cyllamyces C. aberensis Sststesa O Ozkoseet al 2001
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Figure 4.3 Schematic life cycle of monocentric species of anaerobic fungi.
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(Bauchopet al, 1979Singhalet al, 2000)
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(Breton et al, 1989
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(Breton et al, 1990; Li et al, 199C
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(Lee et al200Q 2004 Samantat al,2001 Dey et al,2004 Paul et al2004
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1982; Akin and Benner, 1988)
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(Orpin, 1983; Gordon et al, 1985)
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Figure 4.11 Scanning electronmicrograph showing bacteria attached to sporangia of rumen
fungi growing on plant particles from the ruminal digesta of a sheep.
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