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Fig. 4. Raw sequence data of the B-tubulin gene. Unknown sequence characters are
indicated with a “N”, while gaps inserted to achieve sequences alignment are indicated

with “-“. Bases matching those of STE-U 2712 are indicated with a ©.”,
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Fig. 5. The phylogenetic tree obtained from B-tubulin gene sequences. Confidence levels
>50% determined by a bootstrap analysis (1000 replicates) of the tree branch nodes are

shown. Isolates sequenced in this study are bolded. A Fusarium circinatum isolate was

defined as the outgroup taxon.
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Fig. 6. Graphical presentation of leaves of 42 Eucalyptus grandis clones infected by
Cylindrocladium spathulatum on the Angela Maria farm in Colombia. Data are presented as

percentage leaves infected and 95% confidence limits are also shown.
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from Schizolobium (CMW 8858) and isolates from Coffea sp (CMW 4844, CMW 4824).
The second clade contained the other C. fimbriata 1solates from Kucalyptus spp. in Brazil
(CMW 4903}, Uruguay (CMW 7383, CMW 7387, CMW 7389), Congo (CMW 4793)
and Uganda (CMW 5312). This second clade also contained isolates from Coffea sp.
(CMW 4835) and citrus (CMW 4829) in Colombia.

Pathogenicity tests

The three C. fimbriata isolates used in the inoculations gave rise to lesions (Fig. 4) of
varying length on inoculated E. grandis trees (Figs 5-7). Although average lesion lengths
exceeded those of the controls (Figs 5-7; Tables 3-5), for most isolates these differences
were not statistically significant. However, one isolate (CMW 11285) from wounds on E.
grandis at La Suiza, was highly pathogenic and produced extensive lesions significantly
different (P = 0.0001) to all others (Figs 5-7).

Eucalyptus grandis clone 301 planted at all three sites was most susceptible to isolate
CMW 11285 with lesions extending up to 350 mm (Fig. 5-7). Lesions on Clone 2
planted at Cedral and La Suiza were not significantly different from each other (Figs 5-
6), irrespective of the isolate used for inoculation. Clone 2 was clearly resistant to even
the most pathogenic isolate of C. fimbriata. Trees representing the seed lot F. grandis
211 were significantly more susceptible to the highly pathogenic C. fimbriata isolate
CMW 11285, but not to isolates CMW 11284 or CMW 8858 (Fig. 7; Table 5).

DISCUSSION

Results of this study have shown clearly that C. fimbriata is able to infect wounds on E.
grandis trees in Colombia. These infections, however, appear not to be common and
occurred only on two trees cultivate in two different zones considered in this study.
Although wounds became infected with C. fimbriata, no indication was found of trees
dying due to these infections. This may be due to the fact that trees were inspected once
after eigth weeks, which might not have been enough time for symptoms expresion. A
more likely explanation would be that environment not favourable or trees were not

highly susceptible to infection by C. fimbriata.
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The two isolates from wounds on E. grandis in Colombia, grouped inside one of the two
distinct phylogenetic lincages previously described for isolates of C. fimbriata from
Colombia (Bames et a/. 2003a, Marin et al. 2003). Other C. fimbriata isolates from
Eucalyptus in South America and Africa, however, grouped in the other lineage. Various
authors (Barnes et al. 2003a, Marn ef ol 2003, Webster & Butler 1967) have suggested
that C. fimbriata could represent a complex of distinct species that are morphologically
similar. Results from this study, therefore, suggest that at least two species of

Ceratocystis occur on Eucalyptus spp. in the world.

Ceratocystis fimbriata 1s a virulent pathogen of a wide range of hosts (Kile 1993)
including Eucalyptus (Barnes et al. 2003a; Roux er al. 1999, Roux et al. 2001). Although
the fungus was not found associated with naturally infected trees m this study, we were
able to show that wounds on Eucalyptus can be infected by the fungus. Furthermore,
pathogenicity tests showed clearly that one £. grandis clone deployed in Colombian
plantations is highly susceptible to infection by this fungus. Certainly these results have
shown that C. fimbriata is a potentially important Eucalyptus pathogen in Colombia.
Previously unexplained deaths of trees at Smurfit Carton de Colombia plantations could

well have been due to this fungus, which can also be difficult to isolate.

In this study, artificially infected wounds were made on frees to determine whether these
might become infected by C. fimbriata. Similar wounding studies have previously been
used on Eucalyptus in Australia (Barnes ef al. 2003b; Kile e al. 1996) and these have led
to the discovery of new species of Ceratocystis. Ceratocystis spp. are well-known to
infect wounds on trees and these infections probably originated from infected sap-
feeding insects visiting wounds (Hinds 1972, Juzwik & French 1983, Teviotdale &
Harper 1991). We believe that C. fimbriata infection of the wounds made on Fucalyptus
in this study originated from insects visiting these wounds, although further studies are

needed to confirm this.

Inoculations in this study showed that one isolate of C. fimbriaia from wounds on
Eucalyptus, was significantly more pathogenic than two other isolates chosen for
inoculation trials, Variability in virulence of individuals of a pathogen is a well-
recognised phenomenon and emphasises the importance of choosing appropriate isolates

when screening planting stock for resistance (Wolfe & McDermott 1994). If this isolate
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Fig. 5. Results of an inoculation trial with isolates of Ceratocystis fimbriata from
Eucalyptus grandis (CMW 11285 and CMW 11284) and Schizolobium parahybum
(CMW 8858} from Colombia and a negative control. Inoculations were done on F.
grandis clones 301 and 2 at Buenos Aires farm, Trujillo Valle. Mean length of lesions is

shown with 95% confidence limits.
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