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Diseases of plantation
Eucalyptus in the Republic of
Congo

J. Roux”, T.A. Coutinho’, M.J. Wingfield" and
J-P. Bouillet’

Plantation forestry, based on Eucalyptus species and clones, has
been practised in the Republic of Congo since the early 1950s. A
survey of plantations in the Pointe-Noire area undertaken in 1998
identified the diseases affecting plantation eucalypts. These in-
cluded Cryphonectria canker, Botryosphaeria canker, Cylindro-
cladium leaf blight and bacterial wilt. A new and serious disease of
eucalypts, caused by Ceratocystis fimbriata, was reported for the
first time during this survey. A number of secondary, opportunistic
fungi were also isolated from diseased tissue. We believe that the
impact of these diseases will increase in future, as clonal forestry is
practised more extensively. Disease management programmes
should thus be established to reduce losses.

Background

Plantation forestry, based on Eucalyptus species, forms an
important component of the economies in many developing
countries in the tropics and subtropics. In 1991, approximately
8 million hectares of forestry areas were estimated to be planted
to eucalypts.' Wood from these trees is used for the manufacture
of paper, viscose and rayon, construction timber, as mine props
and for fuel.’

The use of high-yielding Eucalyptus clones and clonal hybrids
is a predominant trend in many countries. As a result, the occur-
rence of associated pests and diseases is important.” Clonal
forestry in many countries has been extensively influenced by
diseases. For example, in South Africa, Cryphonectria cubensis
(Bruner) Hodges has had a serious impact on clonal forestry and
has necessitated careful selection of clones for commercial plant-
ing.”" Owing to the genetic uniformity characteristic of clonal
forestry, there is risk in maintaining extensive plantings without
careful consideration of the effect of pests and diseases. Evalua-
tion of clones must be continuously undertaken and knowledge

of the genetic base of resistance is important since pathogens

rapidly adapt to new environments.”" The success of clonal
forestry is not based on clonal mixing alone, but is also strongly
dependent on the number and proportion of resistance alleles in
trees.'

Since Eucalypius was introduced to the Republic of Congo
during the 1950s, more than 70 species have been tested on the
coastal plains around [‘nintc-Nnére (4745'5 11°54'E). Only a few
pure species, such as E. nrophylla S.T. Blake, are well ﬂddpltd to
the local conditions (mcan annual rainfall 1200 mm) (Table 1).
Natural hybrids that appeared in the 1960s, however, exhibited
good growth and adaptation. As a result of much work in the
early 1970s, viable methods of rooting cuttings were developed,
which enabled hybrids to be reproduced extensively. The first
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commercial cutting nursery in the world entered production in
1978 in the Congo.” Its success led Unité d'Afforestation
Industrielle du Congo (UAIC) to plant the first clonal plantations
in the same year. These plantations included the natural hybrids
E. PFIL (= L. alba x E. unknown) and E. 12ABL x saligin (= L.
teriticornts Sm. x E. grandis Hill ex. Maid) and now cover
43000 ha. These belong to ECO SA (Eucalyptus du Congo
Societé Anonymes) and currently encompass 17 000 ha of first-
rotationsites, 17000 ha of coppice, and 6000 ha of replanted sites,

A tuture strategy is to replace natural Evcalyptus hybrids with
an artificial hybrid of E. wrophylln x E. grandis pmdmed in the
Congo. Unité de Recherche sur la Productivité des Plantations
Industrielles (UR2PI) continues development of this hybrid
through areciprocal recurrent selection scheme. The plantations
are primarily designed to produce pulp wood, which is mainly
exported as logs to Europe (France, Norway, Portugal) and Africa
(Morocco). More than 507% of the fuel wood used in Pointe-Noire
comes from the by-products of these plantations (bole tops,
big branches). It also represents an efficient instrument in the
integration of local populations with commercial forestry opera-
tions.

Diseases of plantation Fucalypfus species have been recog-
nized by UR2PI for many years. No detailed investigation into
the possible causes of these diseases has, however, 'previumly
been undertaken. We report the results of a survey of plantation
Eucalyptus in the Pointe-Noire area to identify the predominant
diseases, which provides a foundation for ensuring the contin-
ued success of plantation forestry in the region.

Materials and methods

Samples and isolation techniques

Disease symptoms from which samples were collected in 1998
were divided into four categories, namely, (1) root diseases, (2)
stem cankers, (3) wilts and (4) leaf diseases. Trees of all ages were
sampled and included E. grandis, E. wrophylla, E. wrophylla % E.
wrophylle x E. pellita E Muell. (UP) and E.
territicornis % E. grandis (TG),

Representative samples were collected from all Eucalyptus
clones showing symptoms of disease. lsolates from symptomatic
tissue were cultured on differentisolation media, including malt
extract agar (MEA), MEA amended with 0.1% streptomycin
(MEAS) and PART (selective media for the isolation of Pythium
and Phytophthora spp.)." Where fungal fruiting bodies were
found associated with diseased tissue on the surface of the bark,
isolations were made directly from these structures. Small pieces
of diseased material (1-2 mm) were also transferred from symp-
tomatic material and incubated in Petri dishes containing either
2% MEA or PARD Small pieces (5-10 cm) of diseased material
were also incubated in Petri dishes containing moistened filter
paper (humidity chambers), to induce sporulation of the fungi.

Soil samples were baited for pathogenic fungi using two tech-
niques. For the isolation of oomycetous root-rot pathogens, soil
was placed in plastic containers and flooded with distilled water.
Pieces of wounded citrus leaf were placed on the surface of the

Table 1. Selected forestry conditions in the Republic of Congo.

Mean annual temperature 25°C

Mean annual minimum temp. 22°C

Mean annual maximum temp. 27°C

Dry season May—October

Soil classification Ferralsols

Soil texture Sand: >90%,; silt: <5%
pH H.O 4.5-5.0

Cation exchange capacity <1 cmolc/kg soil
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water for three days to act as a bait for the oomycetes." The leaf
discs were then transferred to a selective medium (PARP) and
incubated to induce fungal growth. For the isolation of
Ceratocystis spp., slices of carrot were lightly covered with soil
and incubated in Petri dishes for 4-5 days. The soil was then
removed and the carrots incubated for a further 5-10 days to
induce sporulation.

Results

Root diseases: a root disease of one-year-old UG clones, charac-
terized by the death of branches from the base upwards on
affected trees, was found in the Livuiti plantation. The root
collars and stems, for approximately 10-20 cm above soil level
exuded kino and small cracks developed in depressed lesions,
spreading from the roots to the root collar and rest of the stem. In
most cases these cankers had completely girdled the affected
trees, which explained the rapid wilt and death of the branches.
Most of the main roots were diseased and rotting. All the investi-
gated root and root collar material yielded isolates of
Lasiodiplodia theobromae (Pat.) Griff. and Maubl. (teleomorph:
Botryosphaeria rhodina (Cooke) von Arx.).

Stenr cankers: symptoms of stem cankers included extensive
cracking of the stems, accompanied by the copious exudation of
kino and the formation of gum pockets in the xylem. These
symptoms occurred at all sites visited during the survey. In
many of these trees, the heartwood was dead and discoloured.
Lasiodiplodia theobromae was commonly isolated from these, as
well as most other diseased tissue associated with discoloured
wood and basal cankers. Various other fungi were also isolated
from symptomatic tissue. These included a Cyfospora sp. and
Valsa spp.

In the Kissoko plantation, Cryphonectria cubensis caused severe
cracking of stems, resulting in the formation of swollen areas on
the stems of L. grandis and E. urophylla trees. These symptoms
were seen at only two sites and did not appear to be affecting
hybrid clones.

Wilt diseases: a first rotation coppice of a TG clone, approxi-
mately four years old, was reported to be healthy until a few
months before the survey, when the trees rapidly wilted and
died in the Mengo plantation. Approximately half of the trees in
this stand were dead or dying at the time of sampling. Many of
the affected trees exuded resin extensively from their main
stems. Kino pockets were abundant in the wood. Most trees also
showed streaking of the xylem. The pith of affected trees was
dead and discoloured and epicormic shoots were common on
many stems. Isolations from this material consistently vielded
Ceratocystis fimbriata Ell and Halst.

Atanother site (Kissoko plantation), a wilt disease of a UP hybrid
was observed. Here, two-year-old trees were dead or dyving in
large numbers, with approximately half of the stand affected.
Apart from the wilting and death of these trees, no external
symptoms were apparent on the stems or branches. Extensive
dark brown streaks were, however, observed in exposed xylem.
These streaks were more intense and concentrated towards
the base of the tree. The symptoms did not resemble any known
Eucalyptus disease. Adjacent to this UP stand, a stand of young
UP trees (less than one vear in old) showed extensive stem
mortality. No external symptoms were noted, but exposed
xylem had distinct dark brown streaks. These symptoms were
similar to those on the adjacent, two-year-old, UP trees. The
cause of this wilt disease was also identified as C. finbriata, which
sporulated abundantly in the brown discoloured areas in the
xylem.

A third wilt disease investigated affected trees less than one
year old (Kissoko and Livuiti plantations) and was caused by the
bacterium Ralstonia solanacearwm (Smith) Yabiuchi of al. Symp-
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toms associated with this disease included general chlorosis and
wilt. The first symptoms were either the death of one or two
branches, slight discolouration of the leaves on a few branches,
or general discolouration and rapid wilting of trees. The roots of
affected trees were rotten and wood in the region of the root
collars was commonly cracked. The xylem of all affected trees
showed extensive discolouration. This was more pronounced
towards the base of the tree. Black ‘streaks” were also evident in
the discoloured xylem of many of the trees examined. A creamy
to white ‘bacterial ooze’ appeared on the surface of cut stems,
Trees atfected by this disease were often found in patches within
a clonal stand. The bacterium responsible was characterized as
Biovar 3 using the method of Hayward.“

Leaf diseases: a serious leaf blight, characterized by leaves dying,
initially on one or two branches, caused by Cylindrocladium theae
(Petch) Subramanian, was observed in the Livuiti plantation. In
severe cases, all the leaves on a tree died. The disease started
with small spots or with lesions developing from the edges of the
leaf, until the entire leaf was affected. Twig and branch cankers
were also observed, leading to wilt and death of young
branches. The affected trees were approximately 18 months old
in this plantation, but minor occurrences of the disease were
observed in other plantations on trees of different age. Other
minor leaf spots and lesions were also observed in most of the
plantations investigated and on a range of different clones.
These diseases did not appear to cause significant damage.
Comniella fragariae (Oud.) Sutton, was alsoisolated from leaf spots
on many of the older leaves examined.

Discussion

At least five distinct microbial diseases of plantation Evcalyptus
in Pointe-Noire were identified. Most of these are well-known
diseases of Fucalyptus elsewhere in the world. Three of the
diseases, Cryphonectria canker, Botryosphaeria canker and
Ceratocystis wilt, are already having an impact on forestry in the
Congo. Apart from the obvious and extensive mortality of trees
caused by pathogens, many clones are also showing severe
gummosis and cracking of the main stems, which is apparently
associated with fungal infection. At least one serious leaf disease
was also evident and this resulted in the defoliation of large,
well-established trees.

Ralstonia solanacearum (syn.: Pseudomonas solanacearunt) is an
important pathogen of a number of plants, including Eucalyptus
spp. It has been reported as the cause of Fucalyptus mortality in
China, Australia, Brazil, and, in 1997, in South Africa." " Isolates
found in the Congo belong to Biovar 3, which is similar to that
identified in South Africa, Australia and China. Although the
bacterium was found on both UG and UP clones in this study,
there appeared to be differences in susceptibility of clones. There
is currently no control measure for this disease and it affects a
wide range of clones.™

Ceratocystis fimbriata is known to be the cause of Eucalyptus
mortality only in South America and the Congo.™ There has
been only one previous report of a Ceratocystis species from Euca-
lyptus, namely from Australia, where it was isolated from stem
wounds, in native forests.” A number of other Ceratocystis spp.
are, however, known to be serious pathogens of woody hosts,
and cause extensive mortality.” Artificial inoculation trials in the
laboratory confirmed the pathogenicity of this fungus, also on
South African Eucalyptus clones,” leaving no doubt as to its role
in wilt discase in the Congo. The widespread occurrence of this
disease in different plantations and on different clones suggests
that many of the previously reported deaths of mature trees
could have been caused by this pathogen. Selection for tolerance
ta infection by C. fimbriata in different clones should be afforded
a high priority.
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Botryosphaeria rhoding and its anamorph, L. theobromae, were
found associated with diseased material of virtually all samples
collected. This fungus is an opportunistic stress-related patho-
gen of woody plants in the tropics.” ™ Although canker caused
by B. rhodina (L. theobromae) is not thought to be the most severe
disease of Eucalyptus in the Congo, Botryosphaeria spp. can cause
serious damage to Fucalyptus trees.™ Botryosphaeria spp. are
cosmopolitan fungi, causing disease in many tree species,
including Eucalyptus spp. Botryosphaeria dothidea (Moug.) Ces. et
de Not., for example, is a well-known canker and die-back
pathogen of Encalyptus, leading to top-death, cracking of stems
and branches, the accumulation and exudation of resin from
affected trees, and in saplings, top-death or the death of entire
trees.” ™ It is also a latent pathogen, able to infect healthy
trees.™

Cryphonectria cubensis is one of the best-known canker patho-
gens of eucalypts in the world. ™" This fungus is a serious patho-
geninSouth Africa, South America and Asiawhere it has already
caused large-scale losses and greatly influenced breeding
programmes,”" Its discovery in the Congo is viewed with
concern and strategies to reduce its impact are required.

A number of Cylindrocladiunt spp. have been associated with
leaf blight of eucalypts grown in the tropics and subtropies.™ ™
Cylindrocladiun spp. can also cause shoot blight and severely
damage trees. They are amongst the most serious foliage patho-
gens of eucalypts and can cause extensive damage to planta-
tions.”™" They are also known to cause stem and root disease of
plantation eucalypts. ™" Programmes to assess the susceptibil-
ity of planting stock in the Congo should be a priority.

Species of Viulsu and Cytospora are believed to be mostly second-
ary or opportunistic pathogens closely associated with stress,
such as fire damage evident on many of the sampled trees in the
Tehittanga plantation.”* They probably do not cause, but could
contribute to, tree death. A species commonly described from
eucalypts is C. eucalypticola van der Westhuizen, which has a
teleomaorph known as V. ceratosperina (Tode:Fr.) Maire. ™" [solates
of Cytospora and Valsa from Congo probably represent this fun-
gus. Further studies are required to confirm this,

Qur investigation revealed several serious diseases of Eucalyptus
in the Congo. If left unmanaged, these diseases will increase in
importance and will cause substantial economic losses. Effective
measures to reduce losses due to fungal and bacterial pathogens
exist and can be implemented successfully. Research and careful
tree breeding are now needed to prevent the planting of
disease-susceptible clones and thus avoid further economic
losses due to microbial diseases,
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