vi

Thesis Title Roles of Endophytic Fungi on the Diversity of
Saprobic Fungi

Author Miss Itthayakorn Promputtha

Degree Doctor of Philosophy (Biology)

Thesis Advisory Committee  Assoc. Prof. Dr. Saisamorn Lumyong  Chairperson

Assoc. Prof. Dr. Kevin D. Hyde Member
Prof. Dr. Gary A. Strobel Member
ABSTRACT

Fungi associated with plants are highly diverse with endophytes, saprobes, and
pathogens occurring in all plant species examined. Fungi generally play an important
ecological role within living plant tissues and dead plant material. The ecology of
endophytes as leaf litter decomposers has received little attention, even thought they
are often reported in dead leaves as saprobes in initial stages of decomposition.
Several studies have investigated the relationships among endophytes and saprobes
and it has been hypothesized that fungal endophytes become saprobes after the onset
of senescence of host tissue. This study provides insight as to whether some

endophytic fungi manifest themselves as saprobes once the host plant senesces.

The diversity of endophytes and saprobes from Magnolia liliifera leaves were
observed and fungal taxa identified based on their morphology. Molecular techniques
were used in an attempt to identify non-sporulating isolates. To determine if fungi
from M. liliifera are host-specific, the saprobic fungal communities from M. liliifera
were compared to those from Meliosma simplicifolia and Berchemia floribunda, two
other tree species that grow in close proximity in the same forest area of Doi Suthep-

Pui National Park, Thailand. The succession of fungi during decomposition of
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M. liliifera leaves was documented and the production of enzymes during this process
was also determined. Fungal appearance and enzyme production was correlated
during the period of leaf decomposition. Endophytic species that also occurred as
saprobes were tested for their ability to produce degrading enzymes, illustrating the
way in which they can gain nutrient after host senescence and survive as saprobes.
The isoform of B-mannanase produced by individual species that were found as both
an endophyte and a saprobe were compared to establish any differences in the

expression of enzyme between an endophytic and saprobic lifestyle.

Forty-nine endophytic taxa were identified from Magnolia liliifera based on
morphological characteristics and 31 morphospecies of non-sporulating endophytes
were identified by molecular techniques. The 31 morphospecies were identified to six
genera — Bionectria, Diaporthe and its anamorph Phomopsis, Glomerella and its

anamorph Colletotrichum, Hypoxylon, Massarina, and Xylaria.

Most fungi from Magnolia liliifera, Meliosma simplicifolia and Berchemia
floribunda were host specific. Forty taxa of saprobes from M. liliifera leaves were
identified. Of these, only four species (Beltrania rhombica, Colletotrichum
gloeosporioides, Cylindrocladium floridanum, and Guignardia citricarpa) were also
found on leaves of Meliosma simplicifolia and Berchemia floribunda. Trials were
carried out with leaf baits to determine if the diversity of fungi was affected by
various factors. There was no effect on fungal diversity when either the upper or
lower leaf surface was adjacent to the forest floor, when leaves were hung above the
ground either under the host tree or other tree species, or when leaves were placed on

the forest floor under the host tree or under other trees.

Endophytes and saprobes from M. liliifera were analyzed for their
phylogenetic relationships based on ITS1-5.8S-ITS2 sequence data. Nine endophytes
were morphologically and phylogenetically similar to saprobes — Colletotrichum
gloeosporioides, Colletotrichum sp. 2, Corynespora cassiicola, Fusarium sp. 1,
Guignardia mangiferae, Leptosphaeria sp., Phomopsis sp. 2, Phomopsis sp. 6, and
Phomopsis sp. 10. These endophytes were found to produce the same degrading
enzymes as their saprobic counterparts. The isoform of f-mannanase produced from

each counterpart of endophytes and saprobes were similar. Fungal succession and
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enzyme production pattern during leaf decomposition was correlated, and the

occurrence of fungi was related to enzymes that the fungi produce.

Some saprobes of M. liliifera originated from endophytes, and these
endophytes were able to produce enzymes, after host senescence, that were capable of
digesting host cells and releasing nutrients, allowing the endophyte to persist and
grow as a saprobe. Endophytes continued to exist as saprobes, at different stages of
leaf decomposition, because each taxon had the capability to produce different
enzymes. Some of these endophytes occurred at early stages of decomposition and
produced enzymes which degraded the simplest leaf component. Other fungi found
later in the decomposition process produced enzymes that could degrade more

complex carbohydrates.

It is concluded that fungal endophytes play an important role as early
decomposers, since at leaf senescent, they secrete enzymes and degrade leaf
components. Later, other air-dispersed saprobic fungi grow on the decaying leaves,
providing more diversity of fungi. Therefore, endophytic fungi play an ecological role,

and contribute to the diversity of saprobic fungi early in the decomposition process.
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