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CERATOCYSTIS IPS ASSOCIATED WITH ORTHOTOMICUS EROSUS

(COLEOPTERA: SCOLYTIDAE) ON PINUS SPP. IN THE CAPE
PROVINCE OF SOUTH AFRICA*

M. J. WINGFIELD? and W. F. O. MARASAS®

ABSTRACT

Keywords: Pinus; Ceratocystis; forest tree disease; bark beetles.

Ceratocystis ips is rcporie_d associated wiii-! the European bark beeile (Orthotomicus erosus) on
Pinus pinaster and P. radiata in the Cape Province of South Africa. Some characteristics of 2 local
isolate of the fungus are compared with those described for this specics. The association of C. ips

with O, erosus on trees infected with Ferticicladiella alacris is also discussed.

ittreksel

CERATOCYSTIS IPS GEASSOSIEER MET ORTHOTOMICUS EROSUS (COLEOPTERA:
SCOLYTIDAE) OP PINUS SPP. IN DIE KAAPPROVINSIE VAN SUID-AFRIKA

Ceratocystis ips /s in assosiasie met die Europese baskewer (Orthotomicus erosus) op Pinus
pinaster en P. radiata fn die Kaapprovinsie van Suid-Afrika aangemeld. Eukele eienskappe van 'n
plaaslike isolaat van die swam is vergelyk met die oorspronklilke beskrywing van dfe spesies. Die assosiasie
van C, ips met O, erosus op bome geinfekteer met Verticicladiella alacris is ook beskryf.

Résumé

CERATOCYSTIS IPS 4ASSOCIE A ORTHOTOMICUS EROSUS (COLEOPTERA: SCOLYTI-
DAE) SUR PINUS SPP. DANS LA PROVINCE DU CAP D'AFRIQUE DU SUD

Le Ceratocystis ips esr rapporté en association avec le scarabée enropden de I'écoree (Orthotomicus
erosus) sur le Pinus pinaster er P. radiata dans la province du Cap d"Afrigue du Sud. Certaines carac-
téristiques d’un isolat local du fungns sont comparées avee celles décrites pour cette espéce, L'association
de C. ips avec O, erosus sur des arbres infectés avee Verticicladiella alacris est également discutée.

INTRODUCTION

Bark beetles (Scolytidae) usually colonise weakened
trees (Rudinsky, 1962; Stark, Miller, Cobb, Woaod &
Parmeter, 1968; Felix, Uhrenholdt & Parmeter,
1971; Partridge & Miller, 1972; Miller & Partridge,
1974), and trees with root disease (Bega, Dotta, Miller
& Smith, 1966; Partridge & Milier, 1972; Miller &
Partridge, 1974; Hertert, Miller & Partridge, 1975;
Lane & Goheen, 1979). They are also well known as
vectors of fungi, notably Ceratocystis spp. which in
many cases contribute to the death of trees (Rum-
bold, 1931, 1936, 1941; Mathiesen-Kidrik, 1960;
Franke-Grosmann, 1963; Mathre, 1964a, b; Molnar,
1965). In South Africa the European bark beetle,
Orthotomicus erosus (Woll)), has recently been
reported to colonise Pinus spp. infected with Versi-
cicladiella alacris Wingfield & Marasas (Wingfield &
Knox-Davies, 1980) but there has been no record of a
bark beetle-Ceratocystis association in this country,
The present paper records the occurrence of C. ips
Rumbold associated with 0. erosus on Pinus spp.
infected with ¥. alacris and compares it with C. ips as
described by Rumbold (1931).

PROCEDURE

Bark beetles (0. erosus) and diseased cambium
associated with new bark beetle palleries were col-
lected on Pinus pinaster Ait. and P. radiata D. Don.
trees infected with V. alacris in nine centres in the
following areas of the Western Cape Province: Cape
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Peninsula (Tokai State Forest}; Franschheoek (La
Motte State Forest); Grabouw {Grabouw and Leba-
non State Forests). Freshly felled logs in plantations
in the Western Cape and Southern Cape Forest
regions were found to be colonised and were therefore
also sampled.

Isolations were made, on malt extract agar (MEA)
containing 2% vancomycin, from surface sterilised
bark beetles and diseased cambium associated with
their galleries (Wingfield & Knox-Davies, 1980).
Cultures were maintained on MEA in petri dishes at
24 °C. Autoclaved pieces of P. radiata wood were
placed on the agar and, after inoculation, dishes were
incubated under near ultraviolet light at 15-20 °C to
induce ascocarp formation.

To investigate the pathogenicity of a local isolate of
C. ips (PREM 45512), ten year old P. pinaster trees
were inoculated by removing cambial discs from
their trunks about 2,5 m above ground level, and
replacing them with discs of an agar culture (Wing-
field & Knox-Davies, 1980).

RESULTS

Ceratocystis ips was isolated from bark beetles
(Fig. 1) and their galleries (Fig. 2) coliected from ali
trees infected with V. alacris (Fig. 3) and from f{reshly
felled logs. Characteristics of the locally occurring
C. ips compared with those described for C. ips by
Rumbold (1931) are presented in Table I. Dried
cultures of an isolate of C. ips from O. erosus were
deposited in the Herbarium of the Plant Protection
Research Institute, Private Bag X134, Pretoria,
South Africa (PREM).

Inoculations resulted in well developed lesions
(Fig. 11) 150-200 mm long and 20 mm wide in the
cambium and sapwood after one month. C. ips was
re-isolated from all lesions.
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FIG. 7-11 Ceratocystis ips andfen Pinus pinaster. 7. Ceratocystis ips ascospores {# 600y Ceratacystis ips-askospore (<600}, 8. Cera-

rocystis ips ascospores showing gelatinous sheath (>

.1 500)/ Ceratocystis ips-uskospore met gelatienagtige skede (<1 500},

9. Ceratocystis ips perithecium (= 10)/Ceratocystis ips-peritekium (32 10). 10. Ceratocystis ips perithecia on malt extract
agar with picces of pine wood/Ceratocystis ips-perirekia op moniekstrakagar met stukkies dennehont. V1. Ceratocystis ips
tesion in inoculated Pinus pinaster sapwood/Ceratocystis ips-letsel op gefnokudeerde Pinus pinaster spinthout

DHSCUSSION

Two Ceratocystis spp., C. ips and C. montia
(Rumbold) Hunt, are similar and are separated from
other Ceratocystis spp. by the fact that their asco-
spores are surrounded by a quadrangular gelatinous
sheath, the perithecial necks have no ostiolar hyphae
and the bases of the perithecia are dark coloured
(Hunt, 1936; Griffin, 1968; Olchowecki & Reid,
1974). The two species are distinguished from each
other by the diameter of the base of the perithecium

which is less {C. ips} or greater (C. montia) than 200
um (Hunt, 1956; Griffin, 1968; Olchowecki & Reid,
1974). The two species cannot be confused (Griffin,
1968) as the average diameter of the base of the
perithecium in C. montia is usually twice that of C. ips
The imperfect states of the two species are also
different (Rumbold, 1931, 1941; Hunt, 1956). Based
on these criteria, it was concluded that the Ceratocys-
tis sp. isolated from O. erosus and associated galleries
was C. ips.

FIG. -6 Ceratocystis ips, Orthotomicus erosus andfen Pinus spp. L. Orthotomicus eresns (SEM = 22). 2. Orthotomicus erasus galieries
under bark of Pinus pinaster (Photo by Dr H. Geertsema)/ Orthotomicus erosus-rennels onder bas van Pinus pinaster
(Foto deur dr. H. Geertsema), 3. Pinus pinaster trees infected with Verticicladiella alacris{Pinus pinaster-bome geinfekieer
met Verticiciadiella alacris. 4. Ceratocysiis ips branched conidiophore with conidia (- 320)/Ceratocystis ips vertakie Koni-
diofoor met konidiums (320). 5. Ceratocyseis ips branched conidiophore {+1 650)/Ceratocystis ips vertakte konidiofoor
{1 630). 6. Ceratocystis ips conidia (1 600}/ Ceratocystis ips-konidiums (1 600)
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TABLE 1 Comparison of some characteristics of a local Ceratocystis isolate (PREM 45512) with those described for Ceratocysiis fps

by Rumbold (1931)

TABEL 1 Fergelyking tussen enkele efenskappe van 'n plaasiike Ceratocystis-isolaat (PREM 45512} et die wat Rumbold (1931) vir

Ceratocystis ips eangegee het

Characteristics/Efenskappe

Local isolate/Plaaslike isolaat

C. ips, {(Rumbold, 1931)

Hyphal—diameter...................

Conidiophores...................... At first

0,991 s ..
hyphal conidiophores
branched conidiophores. Conidia produced

2,0-3,0 um
At first hyphal conidiophores, later be-
coming branched

and later

in a mucilaginous mass (Fig. 4, 5)

Conidiogenesis....vvvveivnreierennn,
Conidium—shape...................
Conidium--dimensions, .............
Perithecium neck—length. ............
Perithecium base—diameter, ..........
Ascospore—shape. ..ooovai iy e

Ascospore—dimensions..............
Sporulationon MEA............. ...

Apparently sympodial as well as phialidic. .. ..
Cylindrical (Fig. 6)........................
3,7-14,7xF,4-4,6 um
324, 0-1239,0pum. ... oo
148,0-278 .0 pmmean 198,00 um. . ... .. ...
Cylindrical, surrounded by a
gelatinous sheath (Fig. 7, 8)
3,2-6,4x1,8-3,2 um
Conidiophores sparse. Perithecia (Fig. 9

Not described
Obovoid—ellipsoidal
3,0-10,0%1,0-3,0 um
215,0-3 860,0 um

55,0-301,0 gmmean 198,0 ym
Cylindrical

2,9-4,6x1,8-2,8 ym
Perithecia produced in the medium

gquadrangular

usually only on media containing pieces of

pine wood (Fig. 10)

Ascospore dimensions of the C. ips isolate examined
in the present study vary considerably from those
previously given (Rumbold, 1931; Hunt, 1956).
Griffin (1968) also found ascospore dimensions of
certain C. ips isolates to differ from those previously
recorded.

Ceratocystis ips is reported to form conidia directly
on the mycelium and on branched, Graphium-like
conidiophores (Rumboid, 1931; Hunt, 1956). The
branched conidiophores of the local isolate may be
similar to those described by previous authors
(Rumbold, 1931; Hunt, 1956; Griffin, 1968) but
cannot be termed Graphium-like, which implies that
they are synnematous. The Leptographium complex
with the mononematous genera, Leptographium,
Ferticicladiella and Phialocephala are grouped accord-
ing to their anellidic, sympodial and phialidic coni-
diogenesis respectively (Kendrick, 1962). Because
conidiogenesis in local isolates appeared to be sym-
podial as well as phialidic (Table 1) it would be
difficult to assign a name to the conidial state. Previous
authors (Hunt, 19536; Griffin, 1968; Olchowecki &
Reid, 1974) encountered similar problems when
dealing with large numbers of Ceratocystis spp. and
chose not to assign names to conidial states,

C. ips is a pathogen of conifers and restricts the
sapflow of infected wood (Neison, 1934; Mathre,
1964b). The occurrence of bark beetles carrying C. ips
on all trees infected with V. alacris suggests that this
fungus-insect relationship is an important part of a
disease complex, which results in significant losses in
pine plantations in the Western Cape forest region.

This paper records new hosts and a new vector for
C. ips.
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