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primers Bt2a and Bt2b were used. The sequences for the Ethiopian isolates were compared
with ITS DNA sequences obtained from GenBank [National Centre for Biotechnology
Information (NCBI), usS National Institute of Health Bethesda
(http:/www.ncbi.nlm.nih.gov/BLAST]. Once the possible identity of the fungus was
determined using a BLAST search, additional sequence data of Coniothyrium spp. and

Mycosphaerella spp. were included in the study and the ITS and B-tubulin data analyzed.

Sequence analysis

The ITS and B-tubulin gene sequences were aligned manually using PAUP 4.0 (Swofford,
1998). Gaps were inserted manually and treated as missing data. The sequences were
analysed using parsimony with trees generated by heuristic searches, simple addition and Tree
Bisection Reconstruction (TBR) branch swapping. Confidence intervals were determined
using DNA BOOTSTRAP analysis (Bootstrap confidence intervals on DNA parsimony)
(1000 replicates) (Felsenstein 1993). Mycosphaerella molleriana (Thumb.) Lindau. and M.
nubilosa (Cooke) Hansf. were used as an outgroup for the combined data set. A Partition
homogeneity test was used to check the combinability of the ITS and B-tubilin sequence data

sets (Farris ef al. 1995, Huelsenbeck, Bull & Cunningham 1996).

Pathogenicity test

An inoculation study was conducted on an 18-month-old E. grandis clone (ZG 14)
(approximately 1 ¢cm diameter) in the green house at a temperature of ~25 °C. Prior to
inoculation, plants acclimatised to greenhouse conditions for one week. Seven of the
Coniothyrium isolates from Ethiopia were randomly selected for the inoculation study (Table
1). Cultures were grown on MEA for two weeks before inoculation. A 9 mm cork borer was
used to remove the bark and expose the cambium. Mycelial plugs, of equal size, overgrown
with the test cultures, were placed into each wound with the mycelium facing the wood. All
the wounds were covered with parafilm (Pechiney Plastic Packaging, Chicago) to prevent
contamination and desiccation. Each isolate was inoculated on 10 trees and an additional ten

trees were inoculated with sterile MEA to serve as controls.
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After six weeks, development of symptoms was examined by measuring the lesion lengths on
inoculated trees. A one-way ANOVA was conducted using Statistica for Windows (Statsoft.
Inc. 1995) to statistically compare lesion development associated with the isolates and the

control.

RESULTS

Sample collection and Isolation

Symptoms of Coniothyrium stem canker were observed in several E. camaldulensis growing
localities in South and South Western Ethiopia. These areas were between Woliso and Jima
and between Wolkite and Sodo (Figure 1). E. camaldulensis trees in Jiren plantation near
Jima, and E. camaldulensis trees planted in woodlots as well as around farms and homesteads
were seriously affected by the stem canker. About 50% of E. camaldulensis trees growing at
these localities had symptoms of the disease. Stem malformation and extensive discoloration
of the stems (Figure 2a-2d) were evident on most infected trees. Initially, small discrete
lesions developed on young green bark (Figure 2a, 2d). When these lesions coalesced, large
necrotic lesions developed on the stems, branches and twigs (Figure 2b). Kino pockets were

observed in the wood associated with the bark lesions on infected trees (Figure 2c¢).

After one day in moisture chambers, pycnidial structures, producing slimy spore masses were
found in the sunken necrotic lesions collected from infected trees. A Coniothyrium sp. was
consistently isolated from these lesions and this fungus was morphologically similar to C.
zuluense described from South Africa. In culture, isolates grew slowly and colonies were

olive green in colour. The colonies of most isolates had similar growth and colour in culture.

PCR amplification and analysis of sequence data

Amplification of the ITS regions and 5.85 gene for the Coniothyrium isolates used in this

study yielded a fragment of about 500 base pairs (bp) in size. Amplification of the partial -
tubulin gene yielded fragments of approximately 400 bp.
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