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ABSTRACT

The Eastern Himalayan spruce bark beetle, Ips schmutzenhoferi, is a serious pest of Picea
spinulosa and Pinus wallichiana in Bhutan. In 2001 a study was initiated that aimed to
identify the ophiostomatoid fungi associated with this conifer bark beetle. During this
survey, a Ceratocystis sp. was isolated from individuals of I schmutzenhoferi collected
from galleries on P. spinulosa. Morphological characteristics and comparisons of DNA
sequence data were used to identify this fungus. Based on morphology, the Ceratocystis
sp. from Bhutan resembled C. moniliformis and C. moniliformopsis, but was distinct from
these species in colony morphology, micro-morphology, growth profiles at different
temperatures, as well as the odour that it produces in culture. DNA sequence data of the
ITS regions of the rDNA operon, B-tubulin and Elongation Factor 1-a genes, confirmed
that this fungus represents a taxon distinct from C. moniliformis, C. moniliformopsis and
all other species of Ceratocystis. Based on morphological characteristics, comparisons of
DNA sequence data and its unique ecology, we, therefore, describe this fungus as new and
provide the name C. bhutanensis prov. nom. Currently this fungus is only known from one
locality in Western Bhutan and its geographical distribution, ecology, pathogenicity and

vector relationships require further study.
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INTRODUCTION

The Kingdom of Bhutan is renowned for its intact forest resources, which are of immense
socio-economic and ecological importance for this Himalayan country. Sixty-four percent
of Bhutan is covered by forests (FAO 1999, 2001). Conifer forests form the natural
vegetation in most parts of the mountainous areas at elevations above 1800 m a.s.l. (FAO
1999). Eastern Himalayan spruce (Picea spinulosa (Griffith) A.) and Himalayan blue pine
(Pinus wallichiana Jackson) are important tree species in these forests, forming either pure

stands or mixed species stands together with other conifers.

Bark beetles (Coleoptera: Scolytidae) are amongst the most damaging agents affecting
conifer forests, worldwide. Some of the most aggressive of these insects are species within
the genus Ips de Geer (Postner 1974, Wood & Bright 1992). The best known of these is
the eight-spined European spruce bark beetle, I typographus L., that can cause extensive
mortality of Norway spruce (Picea abies (L.) Karst.) in Europe (Postner 1974,
Christiansen & Bakke 1988). In Bhutan, the Eastern Himalayan spruce bark beetle, /.
schmutzenhoferi Holzschuh is a serious pest in conifer forests at elevations between 2500
and 3800 m a.s.l. (Schmutzenhofer 1988). This scolytid mainly attacks living trees and
logs of Eastern Himalayan spruce and Himalayan blue pine, but logs of Himalayan larch
(Larix griffithiana (Lindl. & Gord.) Carriére) are occasionally also infested
(Schmutzenhofer 1988, Tshering & Chhetri 2000). During the 1980s, this insect caused a
destructive outbreak in Western and Central Bhutan, during which 3000 ha of forest were
affected and losses of approximately 2 million m® of timber occurred (Schmutzenhofer

1988).

Conifer infesting bark beetles are well known to carry blue-stain fungi belonging to the
ascomycete genera Ceratocystis Ell. & Halst and Ophiostoma Von Syd. & Syd. and
related anamorph genera (Francke-Grossman 1967, Upadhyay 1981, Whitney 1982,
Webber & Gibbs 1989, Jacobs & Wingfield 2001). Members of these genera have also
been referred to as the ophiostomatoid fungi (Wingfield, Seifert & Webber 1993). These
fungi cause blue, grey or black discolouration in the sapwood of living trees, logs and
lumber, mostly on conifers. This kind of damage results from the presence of pigmented
fungal hyphae in the ray parenchyma cells and tracheids of the sapwood (Miinch 1907,
Liese & Schmid 1961, Seifert 1993). Damage due to sapstain is cosmetic rather than

structural, and results in substantial financial losses, because markets prefer non-stained
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