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Abstract
Eucalyptus trees, which are native to Australia, are now a commercial resource worldwide, and planted
forest cover in some African countries is often dominated by these trees. Here, we report, from Rwanda,
the presence of Blastopsylla occidentalis (Hemipetra: Psyllidae), a serious invasive pest of Eucalyptus,
and its natural enemy parasitoids for the first time. First, we confirmed the occurrence of this psyllid
species from Rubavu, Bugesera and Gasabo Districts of the country. Second, we found many mummified
nymphs of the psyllid and identified the associated parasitoid as Psyllaephagus blastopsyllae
(Hymenoptera: Encyrtidae). Furthermore, another psyllid parasitoid Psyllaephagus pilosus was also
confirmed. A comprehensive study of the alien psyllid pests together with their natural enemies is
necessary in Africa to develop biocontrol pest management and protection of eucalypts.
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Introduction
Eucalypt trees, most of which are native to Australia, have extensively been introduced and
planted worldwide for commercial and environmental purposes since more than three centuries
ago [1, 2]. In Africa, over 100 Eucalyptus species were introduced. More than 700,000 hectares
in East Africa are planted with these trees [3]. Eucalypt trees in Africa are an important forest
resource used for fuel, perfumery, lumber, honey production, medicine and construction [3]. In
Rwanda, eucalypt trees have also been introduced to reduce over-dependence on natural
forests for fuel wood, and now cover approximately ninety percent of planted forests that are
estimated to more than a half of the country’s forest cover [4]. Thus, Eucalyptus trees are
important in Rwanda and other African countries but remain continentally controversial for
their environment impact and economic benefit [5, 6].
A global introduction of eucalypt plants has however led to a global introduction of their
native insect herbivores. Representative examples of the eucalyptus herbivores recorded
outside of their native region are Eucalyptus psyllids (Hemipetra: Psyllidae), which are small
plant sap sucking insects [7, 8]. The adults are actively mobile as opposed to their nymphs that
are sessile and congregate [9]. If not properly controlled, they may outbreak causing serious
economic damage to Eucalyptus trees; in fact, this happens globally in eucalyptus plantations
[10, 11]
. Defoliation and stunted plant growth due to psyllid infestation can result in to whole tree
death. Until recently, very few herbivorous pests have been recorded for eucalypt trees in
Africa probably because they are not native on the continent; however, records of serious
psyllid pests have recently been increasing [12]. In the present study, we first record the
occurrence of a psyllid pest in Rwanda.
Given the importance of Eucalyptus trees in Africa, establishment of psyllid management
tactics is on a strong demand continentally. For the management of psyllid population,
chemical pesticides are extensively used but resistance against the pesticides is also prevalent
[13]
. Insect natural enemies like host specific parasitoids [14, 15] are employed to control psyllid
populations [16, 17]. but their existence in Rwanda has not yet been documented. The current
study is set to report the presence of Eucalyptus shoot psyllids in Rwanda for the first time. In
addition, this study records the occurrence of their natural enemies that are not native to the
country. We discuss the importance of control of the invasive psyllid pests and the usefulness
of unintentionally introduced parasitoid wasps.
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caused by psyllid pests. The infestation was often severe and
trifoliates were found discolored to brown. High psyllid
density was observed on buds and underneath leaves of young
eucalypt trees of approximately five meters high, mostly
nymphs and few adults were collected together with eggs but
in rarer cases. The symptoms were not only visible on
sampled trees, but many other eucalyptus trees in the vicinity
were also observed to be heavily infested. We first collected
adults and nymphs of the psyllids for identification, and found
they were all eucalyptus shoot psyllid Blastopsylla
occidentalis (Hemiptera: Psylloidea). This is the first record
of eucalypt pests from Rwanda, and is also the first record of
B. occidentalis from the country. In Africa, similar psyllid
pests were first recorded from South Africa [7] but recent
reports from Tunisia [20], Cameroon [21] and Tanzania [22]
suggest a rapid expansion of the range of distribution
Therefore, our current study suggests the psyllid pest is now
widely distributed in most parts of Africa.
We also recorded the density of this newly recorded pest. On
average, around 20 young and older nymphs or psyllid
mummies were counted on each collected leaf with the
number ranging from 7 to 36 individuals per leaf (Table 1),
indicating a significant infestation in all collected areas. The
high number of individual psyllids observed on each leaf was
supposedly because of tree selection bias. During sampling,
densely infested trees were chosen for study because our
primary aims were to examine the composition and
identification of the pests and to search their parasitoids.
Nevertheless, our study demonstrates that psyllid damage on
eucalypt trees is not negligible anymore in Rwanda.

Materials and Methods
We first made general surveys to investigate the occurrence of
herbivores on eucalypt trees in Rwanda, and sampling was
made on eucalypt trees to identify the herbivores and their
associated natural enemies. Field surveys were made at 5
localities in Rwanda, i.e., Nyamugali and Kora Villages in
Rubavu District; Kabeza in Gasabo District; Nyamata and
Kamabuye in Bugesera District, between November and
December 2016. The Eucalyptus tree species found in the
study sites were Eucalyptus camaldulensis Dehnh, E.
tereticornis Sm., E. globulus Labill and E. grandis W. Hill.
These tree species are reportedly attacked by various psyllid
species in other different regions of the world [18, 19]
The insects were collected on sunny days from trees that
seemed to be heavily infested. Eucalyptus trees were chosen
depending on visible density of psyllids on trifoliate and
densely infested leaves were sampled. Trifoliate containing
psyllid nymphs was gently clipped off from the twigs into a
paper envelope. Then, the envelope was sealed and kept for
later examination of psyllids. The number of psyllids on each
leaf and in crevices were counted under a stereomicroscope.
When mummified nymphs were found, they were also noted,
and were reared for the emergence of associated parasitoids.
In addition, we did interview surveys to gather information
about the severity of psyllid infestation on eucalypt trees.
Local farmers found in their mixed crop farms planted with
eucalypts in Kora, Nyamugali and Kamabuye Villages were
interviewed in the surveys.
Results and Discussion
In all study sites, we detected infestations or symptoms

Table 1: Mean numbers (with ± SD) of psyllids collected from eucalypt trees
Districts
Rubavu
Bugesera
Gasabo

Total No psyllids
1091
1030
514

Mean No psyllids/ tree
181.83±7.17
171.66±5.56
85.66±6.67

In addition, our interview surveys with the local farmers also
suggest the damage levels caused by the invasive alien
psyllids have been severe; many of the local farmers
expressed frustration because of economic losses they
incurred due to psyllid damage. The farmers perceived the
problems of the pest which they referred to by the
Kinyarwanda name “Inda z’inturusu” but did not know how

Mean No psyllids/leaf
20.20±6.46
19.07±4.60
21.41±5.02

else to mitigate them after unsuccessful use of ineffective
pesticides. Eucalyptus psyllids are known to cause tree leaves
to discolor and defoliate and ultimately result in tree death [23],
[19]
. Thus, proper management of B. occidentalis is strongly
required. Although chemical control may be a commonly
applied method, the other methods like biological control
using natural enemies may also be useful.

Fig 1: Mummified larvae of B. occidentalis on Eucalyptus globulis leaf
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Nymph parasitoids of eucalyptus psyllids were observed in
the fields but population estimate for insect natural enemies
was not evaluated. We found many mummies of B.
occidentalis nymphs on Eucalyptus globulis in all study sites
(Fig. 1), from which we confirmed that Psyllaephagus
blastopsyllae (Hymenoptera: Encyrtidae) emerged. To our
knowledge, the present study is the first to record this natural
enemy parasitoid from Rwanda. P. blastopsyllae is native to
Australia and is known as a major parasitoid of B.
occidentalis recently described in Cameroon [17] around
3,500km, away from collection sites. Although we do not
know how this alien parasitoid has been introduced to
Rwanda, a wide occurrence of this parasitoid in the country
suggests its introduction may not be recent with possible
dispersal in the neighboring countries as well. We expect that
it may be a promising biocontrol agent of B. occidentalis
though the rate of parasitism was not measured in the present
study; encyrtid parasitoids (Hymenoptera: Encyrtidae) are
demonstrated to be effective natural enemies of nymph stages
of psyllids [24].
In addition, another psyllid species may be invading Rwanda.
During the field survey, we also found Psyllaephagus pilosus
(Hymenoptera: Encyrtidea), which is known as a host specific
parasitoid attacking the psyllid Ctenarytaina eucalypti [25].
Although this psyllid was not observed in our field study, the
presence of its specialist parasitoid may indicate the presence
of the host, C. eucalypti. The monophagous P. pilosus from
Australia was deemed effective after it was released into blue
gum lerp psyllid C. eucalypti infested fields in US and Brazil;
it successfully established and reduced the psyllid population
below the economic injury level [16, 26], Future studies will also
focus on the occurrence of C. eucalypti in Africa and the role
P. pilosus may have on the psyllid.
Conclusion
Thus, the present study has shown that the damage caused by
Blastopsylla occidentalis on the eucalyptus tree plantations is
significant in Rwanda and other African countries. It is
therefore imperative to do an extended monitoring of pest
diversity, population dynamics, ecological and economic
impacts as well as studies for pests management and control.
Evaluation of insects’ natural enemies present in the area is
also equally important and necessary for development and
utilization of biological control for the psyllid pest
management and plant protection.
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