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Abstract

Epulorhiza inquilina sp. nov. is described from the mycorrhizas of mature
plants of Platanthera clavellata, P. cristata and P. integrilabia, coexisting
terrestrial orchids native (o bogs in the southern Appalachians. The new taxon
was isolated consistently and exclusively from these orchid taxa over a seven-
year period. Protocorms from seeds of P. integrilabia planted in their native
habitat were also colonized by E inquilina and consequently some specificity
in the symbiosis is suspected. E. inquilina is binucleate and has imperforate
parenthesomes but differs from other species in the genus because of its
woolly colonial morphology, tan colour on artificial media, and its elongate
monifioid cells that develop in relatively short chains. The five species of
Epulorhiza are distinguished in a key.

Introduction

Epulorhiza Moore (1987) is one of the most common and distinctive
form-genera of Basidiomycotina that form mycorrhizas with terrestrial
orchids (Currah and Zelmer, 1992). It appears to be less common, if it occurs at
all, in the mycorrhizas of tropical epiphytic representatives of the
Orchidaceae (Richardson and Currah 1995, Richardson et al., 1993). Recently,
one of us (LWZ) recovered a number of strains of an undescribed speci
FEpulorhiza from the mycorrhizas of three species of Platanthera (P. clavellata
(Michaux) Luer, P. cristata (Michaux) Lindley and P. integrilabia (Correll)
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Fig. 1. Collecting sites among four states in the southern
Appalachians where orchid mycorrhizas containing
Epulorhiza inquilina were collected.
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Luer) native to shaded bogs of the southeastern United States (Fig. 1). The
fungus was not isolated from thirteen other orchid species in the same region.
Thus, some degree of specificity between the new fungal species and the three
species of Platanthera that share similar habitats is suspected. The new
species is effective at stimulating germination of the seeds of P. integrilabia,
both in situ and in vitro and may have potential for conservation and
horticulture (Zettler and Mcinnis 1992). In this paper we provide a name and
diagnosis for the new species, provide some notes concerning its occurrence
in the southeastern United States, and provide a key to the five species of
Epulorhiza known from terrestrial orchids.

Materials and Methods

Healthy roots of mature plants of P. clavellata, P. cristata and P.
integrilabla were obtained between 1989 a nd 1995 from orchids growing in
Georgia, Kentucky, South Carolina and Tennessce. Vouchers representing the
orchid taxa were deposucd in Clemson University Herbarium (C
Mycorrhizal endophytic fungi were isolated following the eshods of Currah
etal. (1987) L\chl root segments were surface sterilized 1 min in an aqueous
solution (deionized water) containing 5% ethanol and 5% sodium hypochlorite
and rinsed wice in dionized water. the epidermal layer was removed an

mps of cortical cells containing pelotons were macerated and plated on
MM (Mars 1969). Isolation plates were incubated in the dark at 22 C. Pure
cultures and growth rates were obtained using the methods in Currah et al.
(1987). Colony colours were determined using the Methuen colour codes
(Kornerup and Wanscher 1983) after 40 days incubation in the dark at 22 C on
Potato Dextrose Agar (PDA, Difco).

Isolation of mycorrhizal fungi from protocorms germinated in the
natural habitat was carried out following the methods of Rasmussen and
Whigham (1993). Seeds from mature green capsules of Platanthera
integrilabia were collected October 1992 in McMinn Co., TN, and stored six
months as outlined in Zettler and Mclnnis (1994). Between 50 and 500 seeds
were placed in nylon packets (sifting material, 95 um pore size, Carolina
Biological Supply Co., #65-2222M) bound in plastic 35 mm (Polaroid) slide
‘mounting frames. Each packet was stapled on all four sides, attached o a
nylon fishing line, and buricd in soil at a depth of ca. 5 cm, within 10-20 cm of
the root systems of a mature stand of . integrilabia, P. clavellata and P.
cristata in late February. After 8 months the packets were retrieved, sealed in
plastic bags, and stored in the dark at 6-8 C. Protocorms were removed from
packets, surface sterilized 1 min in a solution containing 5 ml cthanol, 5 ml
sodium hypochlorite and 90 ml of sterile deionized water and rinsed twice with
sterile deionized water. Protocorms were plated on MMN agar and incubated in
the dark at 22 C for two weeks. Pure cultures were obtained by subculturing
hyphal tips. Living cultures of the type and other representative strains are
deposited at the University of Alberta Microfungus Collection and Herbarium
(UAMH), Edmonton, Canada.

Tests for the presence of cellulase and polyphenol oxidase follow the

methods of Smith (1977) and Davidson et al. (1933), respecively. Reactions for
the polyphenol oxidase assays were recorded as outlin
(1995). Nuc bers of young hyphal cells were i using DAPI
fluorescent stain (Sneh et al. 1991); Séptal ultrastructure was examined
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following the protocol given in Currah and Sherburne (1992). Morphology of
monilioid cells in culture was noted on colonies grown on corn meal agar
(CMA, Difco).

Taxonomic Part
Epulorhiza inquilina sp. nov.

In agaro dextroso solani tuberosi primum glabra, deinde alba vel griseo-
brunnea, cristata per auctum mycelii aerii et glomerum cellularum
monilioidarum, margo intacta. Cellulac binucleatae, regulariter septata,
parenthesomata imperforata, hyphae currentes 5-6 um
plerumque tenuiter wnicatae. Hongatae ad ellipsoideae vel globosae, 11.
Xx9.1- catenas simplices cellularum decem vel pauciorum formant
Cellulae mon fomers magna, deinde crista vel sclerotia lixa
formantes. Holotypus: colonia exsiccata ex UAMH 7632 de Platanthers
integrilabia coliecda In Pinnacle Mountain, Greenville Co., South Carolina,

N
x

Cultural morphology: On PDA, glabrous at first becoming white to greyish tan
(4B2-5B2) and tufted as acrial mycelium (Fig. 2) and clusters of monilioid cells
develop, margin entire.

Hyphae: Cells binucleate, regularly septate with imperforate parenthesomes
(Fig. 3); runner hyphae 3-6 um in diameter, hyalinc and mostly thin-walled.
Monilioid cells: Hlongate to elliptical or spherical, 11.1-25.8 x 9.1-12.7 gm in
simple chains of 10 or fewer cells. Monilioid cells developing in loose
sclerotial clusters that form tufts (Figs. 4 and 5).

Growth rate: 0.03 - 0.10 mm/hr.

nzyme assays: polyphenol oxldase negative, w:zkl) cellulolytic but not able to
deteriorate cellophane membrane after 55

Holotype: dried colony of UAMH 7632 from P ‘ntegrilabia collected at Pinnacle
Mountain, Greenville Co., South Carolina, 1989, deposited at UAMIL

Additional Isolates: 115 (<UAMH 7811) from P. clavellata, Turkey Creek, Carroll
Co., Georgia, 1989. 134 and 135 from P. clavellata, Tallulah Gorge, Rabun, Co.,
Georgia, 1989. 89 (~=UAMH 7807) and 93 (=UAMH 7808) from P. integrilabia,
Savage Gulf, Grundy Co., Tennessee, 1989. 136, 155 from P. integrilabia, Starr
Mountain, McMinn Co., Tennessee, 1989. 235 (-UAMH 7809), 236, 237, 238, 239
from protocorms of . integritabis germinated in situ, Starr Mountain,
MeMin Co, Teunesss, 1993. 163 (=UIAMH 7810) from 2 erinaca, Star

Mountain, Mc! ennessee, 1989, 240 from 7 L’d‘/&'“dhl growing in type
locality of . integrilab , Kentucky, 19

Etymology: “inquilina” Frehare e i ababieat o lodger of foreign origin.

Species in lhc genus Epulorhiza usually have narrow vegetative
hyphae, road) and produce relatively litte aerial myceli
inquilina Gittors brom most Species in Epulorhiza and bears a superf
resemblance to species in the genus Ceratorhiza. In most species of
Ceratorhiza the vegetative hyphac are relatively broad (4-7 um), and colonies
are tufted and have relatively large amounts of aerial mycelia. However,
placement of the new species in Epulorhiza is supported by the imperforate
parenthesomes and the inability of the species to give a positive reaction for
polyphenol oxidases on tannic acid media (Zelmer 1994). The species differs
from others described in the genus as shown in the key (below).




Figs. 2 Characteristics of Epulorhiza inquilina. Fig. 2.
Colony, 84 days on PDA, of Epulorhiza inquilina (ex type
strain, UAMH 7632) from Platanthera integrilabia.

Bar = 12.5 cm. Fig. 3. Section through septum of UAMH
7632 showing imperforate parenthesome. Bar = 1 um.

Fig. 4. Perimeter of a sclerotial aggregation of monilioid
cells. Bar = 30 um. Fig. 5. Short chain of ellipsoid to
spherical monil cells after 33 days on PDA.

Bar = 16 um.
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Peloton morphology in protocorms grown symbiotically lacks
distinctive features. Hyphae tend to be narrow and uniform in diameter and
form the typical interwoven masses of fungal cells characteristic of the
symbiosis (Zettler and Mclnnis 1992). Monilioid cells have not been observed
in the colonized cells of the host orchids.

The presence of this new species of Epulorhiza in a rare terrestrial
orchid is noteworthy. P. integrilabia, currently listed as a C2 candidate for U.S.
protection as an endangered species, is indigenous to the wet, shaded boggy
areas of the Cumberland Plateau where it often grows in close association with
P. clavellata and P. cristata (Zettler and Fairey 1990). E. inquilina was
consistently and almost exclusively isolated from P. clavellata, P. cristata and P.
integrilabia growing in shaded bogs in four states (Fig. 1). In all cases, the
fungus was located in dull yellow-orange roots and was absent in the tuber.
Tweive additional orehid taxa from the southern Appalachians, including o
other species of Platanthera, which were examined for their mycorrhizal
endophytes, did not yield E. inquilina . Thus, there may be some specificity
between these three orchid species and their mycorrhizal partner. The
isolation of E. inquilina from P. integrilabia seedlings germinated in situ
suggests that this endangered orchid may rely on this single fungus species to
complete its life cycle. If true, this might explain P. mregnlabm s limited

ro seed ests have also shown E.
Inguilina to be an effective Symbiont with P integrilabia (Zevlor and Mcinnis
1992; 1994) but not with unrelated taxa, e.g., Spiranthes cernua (Linnaeus) L. C.
Richard and Goodyera pubescens (Willdenow) R. Brown (Zettler and Mcinnis
1993), Corallorhiza odontorhiza (Willdenow) Nuttall, Isotria medeoloides
(Pursh) Rafinesque and Tipularia discolor (Pursh) Nuttall (Zeutler and
Mclnnis, unpublished).

ere have been five species included in Epulorhiza. Their principal
distinguishing features in culture are emphasized in the following key.

KEY TO THE SPECIES OF EPULORHIZA

1.0n PDA, runner hyphae usully S um or broader in diam; colonies white to
pale cream, grey or tan in colour; aerial mycelium abundant
1.0n PDA, ronncr hynhas usually narrow, < 5 um in diam; colonie
cream or pale orange in colour, aerial mycelium usually scant...

2. 0n CMA, moniliuid cells mostly globose and varying in size in 2 single chain,
15-24 x albertaensis Currah and Zelmer

2. 0n CMA, monilioid { celis ‘mostly elongate to elliptical, mostly of the same size,
-26 x 9-13 pm, forming in short, branched chains. inquilina

ate o irregular,

lmer and Currah

3..0n PDA. Colonic white, pale cream, tan or gn:) ‘monilioid cells in long or
short chains and variously shay

3. 0n PDA, colomes pale orange, monilioid cells
-21 x 8-9
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4.0n CMA, monilioid cells ellipsoidal, 14-18 x 7-10 um, in long chains, adjacent
cells in a chain connected by a narrow tube-like constrictio
E anaticula (Currah) Currah
4.0n CMA, monilioid cells more or less globose, 13-18 x 8-17 um, in chains, the
junction berween adjacent cells in a chain narrow or broad but not
E repens (Bernard) Moore
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