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ABSTRACT

The patterns of fungal growth and fiber digestion under the microscope, and the productions of fibrolytic
enzyme were studied in an in vitro culture with Neocallimastix frontalis SA when either filter paper or rice
straw was provided as sole energy source. Under the microscopic observation, active zoospores attachment,
sporangium development and complex rhizoidal system were founded on the surface and at the edge of filter
paper. After 7 days of incubation, a reduced fiber mass, a decreased fiber cohesion and a weakened fiber
structure by fungal digestion were clearly observed. Similar fungal development was observed with rice straw,
but fungal growth and digestion took place mostly on the damaged and exposed portion of rice straw.
Although there were some differences in absolute concentration and pattern, the concentration of both cellulase
and xylanase increased with incubation time with the higher activity being obtained with filter paper. Their
differences were large especially after 48 and 96hr of incubation(P <0.05). The filter paper was more good
inducer of cellulolytic and xylanolytic enzymes compared with complex substrate, rice straw. These findings
suggest that the filter paper is the better energy source for N. frontalis than the complex substrate, and
structural disintegration by physical process is able to help rumen fungal growth on the lignified roughage
although anaerobic rumen fungi have mechanical and enzymatic functions for fiber digestion.
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Fig. 1. Microscopic observation of colonization on milled filter paper by Neocallimastix fronta-
lis SA.
A : Non-incubation, x200. B : Zoospore(ZS) swimming around paper fiber(after 3 days of in-
cubation), x360. C: Zoospore attached on paper fiber(3 days), x 360. D: Young sporangium
(S) developing from sporangiophore(SP, 3 days) x240. E: Zoospore and sporangium develop-
ment(4 days), x240. F:Numerous sporangia from vegetative rhizoids on paper fiber(5 days),
x200. G : Sporangia and rhizoids of old culture(7 days), x200.
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Fig. 2. Development of sporangia and rhizoid from filter paper strip in culture of Neocallimastix
frontalis SA.
A Filter paper shortly after fungal culture, x120. B: Sporangium(S) growing from spor-
angiophore(SP) with the branched rhizoids on filter paper(after 3 days of incubation), x240.
C: Sporangium development from an extended rhizoid(arrow, 4 days), x240. D : Sporangium
supported by rhizoid(arrow) embedding into filter paper(4 days), x240. E: Mature and young
sporangia with extensive network of thallus(5 days), x 200. F: Mature sporangium containing

zoospores(6 days), x300.
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Fig. 3. Microscopic observation of colonization on milled rice straw by Neocallimastix frontalis
SA.
A Young sporangium(S) from sporangiospore(SP) on surface of rice straw(3 days), x360, B :
Sporangium development on rice straw(4 days), x360. C: Developed sporangia with extended
rhizoids(4 days), x240. D :Vegetative rhizoids grew(arrow) on cut edge of rice straw(5
days), x120. E: Sporagium supported by rhizoid(arrow) from rice straw(5 days), x240. F:
Vegetative rhizoids grown(arrow) on rice straw(6 days), x240. G : Extensive network of thal-
lus(6 days), x120. H: Mature sporangium containing zoospores(7 days), x300.
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