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ABSTRACT

Eucalyptus camaldulensis is an essence of the family Myrtaceae. It resists a certain salt content and the sea wind. Despite that, it subject to many
factors of degradation as parasitic and harmful insects. In the last years, an insect is detected on the foliage of Eucalyptus camaldulensis trees in
Algeria (North-East region). The results made it possible evidence the presence of one harmful species Leptocybe invasa Fisher & La Salle 2004
(Hymenoptera: Eulophidae), this parasite has been detected in 2006, The Chronology of Gall's emergence of Leptocybe invasa and its field
infestation rate were followed since 2010, in Eucalyptus plantation in the North-East Region. Some statistical methods of Gall’s emergence of
this pest is reviewed and discussed. First, after exploration, we selected the most affected trees, second, we organized the samples of each tree,
we respected the orientation (North-South-East-West). For each study site 10 trees were marked. 30 leaves of each tree were removed, so it is
300 leaves for each site, which were analyzed. We used the method of time series that connects the time with the number of galls. This study is
based on the number of galls observed, on both sides of the leaves. In order to highlight the degree of attack of pests. The outputs were made
from October 2012 to October 2013, due to two outputs per month.
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mainly below 800m above the sea level and in areas
receiving more than 400 mm of annual precipitation 3.
Despite its robustness, this tree is subject to many factors
including degradation, for some time, that of parasitic insects
that mostly is fatal. In Algeria the most important damage
caused by xylophagous are those of Eucalyptus Phoracantha
semipunctata F. (Coleoptera, Cerambycidae) 4. The
evaluation of the damage caused by this pest until 1982 in

INTRODUCTION

The Eucalyptus camaldulensis is a species of the family
Myrtaceae. Robust, resistant, native to Australia, E.
camaldulensis has the widest distribution in Australia 1.

The Eucalyptus has been among the most widely used and
successful plantation trees. Only a few 500 species have
potential in industrial plantations 2. The Eucalyptus is the

most introduced as reforestation species in several parts of
the world.

Introduced in Algeria to clean swamps, Eucalyptus, by their
rapid growth, their high efficiency, their easy operation, their
plasticity with regard to the climate and adaptation to poor
soils still were among the most used species. They gave
excellent results in bioclimatic sub-humid and semi-arid,
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Morocco has affected more than 2 million trees 5.

This proportion of destruction is relatively lower than that
recorded in Tunisia and Algeria 6.

But since 2000s, an insects was detected on the foliage of E.
camaldulensis trees: Leptocybe invasa (Hymenoptera:
Eulophidae).This wasp is gall inducer and cause damages
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mainly to Eucalyptus seedlings in nurseries and young
plantations.

Leptocybe invasa commonly known as blue-gum chalcid is a
gall wasp of many Eucalyptus species. The invasive gall wasp,
Leptocybe invasa, was described in 2004 and is a devastating
pest of Eucalyptus worldwide 7. The Australian gall wasp, is
present in the Mediterranean basin, the Middle East and

Africa 8. It was detected in Italy on Aprostocetus sp, in 2000 9-
10

In Portugal and Spain in 2003 11, Sanchez, 1° and two years
later in Turkey and Iran on E. camaldulensis leaves 12-13, In
December 2005, it was detected in the South of France 14 In
Algeria, this pest was added at the alert list by the OEPP in
2006 15,

The lytokousparthenogenetic reproduction is typical of L.
invasa female, 1.1-1.4 mm in length 8. It induces galls on
petioles, leaf midribs and young branches of several
Eucalyptus species such as E. camaldulensis, E. tereticornis, E.
rudis, E. grandis, E. globulus and E. viminalis (Figure 1).
Leptocybeinvasa lays eggs in plant tissues causing the
formation of galls on the leaf midribs and petioles and on the
stem of new shoots, eventually leading to leaf-curling and
premature aging of the leaves 7. Egg overloading might cause
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death of juvenile shoots, while severe attacks lead to leaf fall,
stunted growth and may eventually seriously weaken the
tree 7. Developmental stages of the wasp proceed into the
gall of a mean length of 2.1 mm 8. Galls taken at the end of
May 2007 from E. camaldulensis tree and cut up showed
mature larva and nymph stages and in the same day we
noted the emergence of the adult 8, indicated that under
laboratory conditions, this wasp lasts 132.6 days from
oviposition to adult emergence and may produce two or
three generations annually. Intense infestations can lead to
deformations of the leaves and young stems and to reduction
of tree growth.

MATERIALS AND METHODS
1. Study area

Our study concerns the Algerian North-East region. Four
areas were chosen to translate continentality gradient in the
region. Beni Aziz is the first area located in north. [36° 28'N
5° 39'W], in the bioclimatical sub-humid with warm winter
(precipitation of 700 mm / year), the other three areas, Setif
[36° 09'N 5° 26'W], Ras El Oued [35° 56'N 5° 02'W] and
Zrazria [35° 53'N 4° 42'W], are located in the semi-arid with
temperate winter, and receive respectively 400, 350 and 300
mm of annual precipitation.

Figure 1 Location map of the study area and sampling sites.

2. Sampling Method of leaves

First, after exploration, we selected the most affected trees,
second, we organized the samples of each tree, we respected
the orientation (North-South-East-West). For each study
area 10 trees were marked. 30 leaves of each tree were
removed, using a simple materials such Alcohol (70 °
ethanol), Cutter, Test tubes, labels, scalpel, pins, collection
boxes and marker to count the galls, so it is 300 leaves for
each site, which were analyzed. This study is based on the
number of galls observed, on both sides of the leaves. In
order to highlight the degree of attack of pests. The outputs

were made from October 2012 to October 2013, due to one
output per month.

3. Statistical study

We used the method of time series that connects the time with
the number of galls. (Y = a X + b) is a linear function
determines the relationship between two variables one is
dependent (Y =number of galls) and the other is independent
variable (X = time)

The statistical study which deals with the number of galls
caused by Leptocybe invasa allowed us to obtain the
following results (Table 1).

Table 1: Statistical results.

Leptocybe invasa

Average Total number of Total average Total average
Study areas galls (galls / leaf) (galls / tree)
Zrazria 50889 6.785 203.556
Ras El Oued 30993 4.132 123.972
Setif 14333 191 57.332
Beni Aziz 11217 1.4956 44.868
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Representing the results as graphs in relation to time (time series) and for each region the following curves (Figure 2).
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Figure 2: Chronology of the growth of galls Leptocybe invasa of four areas.

The figure 2 shows the variation in the number of galls
Leptocybe invasa. According to the graphs obtained for each
area, we notice that the number of galls increases in Zrazria
and decreases in Beni Aziz. But for the four areas of growth
starts in spring and continues almost throughout the
summer period.

RESULTS AND DISCUSSION

The highest Infestations of galls were recorded in the region
Zrazria ( 50889 galls ) with an average of ( 6.785 galls / leaf)
and ( 203 556 galls / tree) , followed by Ras El Oued ( 30993
galls ) with an average of ( 4.132 galls / leaf ) and ( 123 972
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galls / tree) , Setif ( 14333 galls ) with an average of ( 1.91
galls / leaf ) and ( 57,332 gall / tree ) and Beni Aziz ( 11217
galls ) with an average of ( 1.4956 galls / leaf ) and ( 44,868
gall / tree).

These results correspond to the precipitation gradient from
the driest area to the wettest. We observe three peaks of
many galls (Spring, early Summer, early Autumn), each
corresponding to a generation. Autumn and spring show
each time a considerable number of galls. The number of
galls is not stable throughout the year is Leptocybe invasa
because the most affected leaves fall with the damage done
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by the larvae, which suck the sap that nourishes the leaves.
The number of galls remains low throughout the cold period
because the leaves have fallen and galls have not been
renewed by Leptocybe invasa. Strong attacks induce
desiccation of leaves and their fall with no cases of tree
mortality has been registered

The research done in our four areas, Ras el Oued Zrazria
(region of Bordj Bou Arreridj) and Beni Aziz and Setif (region
of Setif), from October 2012 to October 2013, were oriented
in order to highlight the decline of Eucalyptus camaldulensis.
The appearance of deformed leaves and twigs showed us the
presence of species of insect gall Leptocybe invasa
Hymenoptera: Eulophidae) inducing galls on the midrib and
twigs. To highlight the density of galls on trees and
measuring the degree of attack by this insect gall. we counted
the galls,thus, we took 30 leaves per tree therefore 300
leaves per area.

Infestations of galls Leptocybe invasa, the highest were
recorded in the region Zrazria (50889 galls ) with an average
of ( 6.785 galls / leaf ) and ( 203 556 galls / tree), followed
by Ras El Oued ( 30993 galls ) with an average of ( 4.132
galls / leaf ) and (123 972 galls / tree) , Setif ( 14333 galls)
with an average of ( 1.91 galls / leaf ) and (57,332 gall / tree
) and Beni Aziz ( 11217 galls ) with an average of ( 1.4956
galls / leaf ) and ( 44,868 gall / tree).

Developmental stages of the wasp proceed into the gall of an
average length of 2.1 mm [8], opened Galls in July 2013 have
shown enclose mature larva and nymph stages; In the same
day we saw the emergence of the adult.

Maatouf and Lumaret 16, who did a research on adult
emergence of Leptocybe invasain 2012, the emergence is not
stable throughout the year and starts at Spring and continues
throughout the hot and dry period until Autumn.

CONCLUSIONS

Eucalyptus camaldulensis is 95 % in Algeria coverage. This
resistant tree is still a matter of many degradation factors
including those of insects.

Invasive species reported in Eucalyptus is becoming more
numerous and are demonstrated considerable ability to
multiply. Sometimes after a very short period of time, they
are able to colonize many states, resulting in a real danger
regarding to these trees in heavy infestations.

Our main objective was to try to make a statistical study by
counting galls of Leptocybe invasa galls on leaves of
Eucalyptus camaldulensis. And this study has allowed us to
know the damage rate Leptocybe invasa.

The statistical analysis of the results allows us to observe
three peaks of many galls (Spring, early Summer, early
Autumn), corresponding to the precipitation gradient from
the driest area to the wettest.

Currently, no control measures available against this species
and more cautions are needed when there is exchange of
eucalyptus seedlings for planting. Improving the level of
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oversight is necessary and we must conduct research in
arboretums to identify species of Eucalyptus that resist this
wasp.
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