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Management of the Egyptian alfalfa weevil,
Hypera brunneipennis (Boheman)
(Coleoptera: Curculionidae), in the alfalfa,
Medicago sativa L., using the
entomopathogenic fungus, Beauveria
bassiana (Balsamo) Vuillemin
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Abstract

Larval and adult populations of the Egyptian alfalfa weevil (EAW) Hypera brunneipennis (Boheman) (Coleoptera:
Curculionidae) was monitored after application of the entomopathogenic fungus Beauveria bassiana in the alfalfa
field (Medicago sativa L.) in two successive seasons 2014/2015 and 2015/2016. The second and last generation of
the weevil on April 10, 2016, was controlled by only one application with the conidiospores of the entomopathogenic
fungus B. bassiana (3 × 108 spores/ml). Accordingly, the larval population decreased from 16.07 ± 1.09 in season 2015/
2016 to 7.37 ± 0.05 individuals/50 sweep net double strokes in season 2016/2017. Also, the adult weevil’s population
decreased from 5.66 ± 0.8 to 2.55 ± 0.6 individuals/50 sweep net double strokes in the two seasons, respectively.
39.66% mortality rate was recorded in the Hypera brunneipennis adults aestivated under loose bark of the surrounding
eucalyptus trees, which received the application of B. bassiana in the field. Another application with the fungus,
targeting the second generation of the pest adults in alfalfa each season, will undoubtedly lead to a further decrease in
the pest population.
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Background
The Egyptian alfalfa weevil (EAW), Hypera brunneipennis
(Boheman) (Col.: Curculionidae), is considered one of the
most damaging economic insect pests attacking the Egyp-
tian clover, Trifolium alexandrinum L., and alfalfa, Medi-
cago sativa L., in Egypt. Population abundance of EAW in
clover fields of Egypt was reported by different authors, and
it was present all over the season beginning from December
to May (El Sherif et al. 1978; El-Mezayyen 2001; El-
Mezayyen 2003; Rakha 2008, and Awadalla et al. 2014).
The larvae and adults of the weevil are feeding on the foli-
age of alfalfa and clover, but the larvae cause more damage.

They prefer to feed on the young leaves. Adults generally
feed on the leaf margins (Rakha 2008; Baysal et al. 2018).
The young larval instars feed on the plant terminals, and
the older ones feed on the leaflets. Under high infestation,
the plants could completely be defoliated. Symptoms of in-
festation appear in winter/spring, especially in alfalfa and
clover areas at field edges adjacent to eucalyptus and date
palm trees (adult weevil aestivating sites). This pest is found
in all alfalfa-producing areas worldwide (Cook et al. 2004;
Atanasova 2012). Leguminous crops are its host plants
(Summers et al. 1975; Al-Azawi et al. 1986; Fouad et al.
2012; Awadalla et al. 2014). The EAW generally has one
generation per year in South Europe and North America.
In recent years, it has evolved from a univoltine (one gener-
ation per year) into a multivoltine (several generations per
year) insect. Rather than leaving the field for aestivation,
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some adults remain in the alfalfa, mate and continue to lay
eggs. These eggs soon hatch, giving rise to a second gener-
ation of weevil larvae that continue to cause damage to the
second and sometimes third cuttings (Cook et al. 2004).
As forage crop, alfalfa and clover fields in Egypt are

not treated with chemical insecticides, except after seed
germination, when plantlets were severely attacked by
the cotton leaf worm, Spodoptera littoralis (Boisd.) be-
fore re-sowing the crop again. Generally, no control ac-
tions are needed to control the EAW in the Egyptian
clover (T. alexandrinum) in Egypt because the farmers
tolerate its damage in the crop among the season and
avoid using insecticides on this important forage crop
for their farm animals (EL-Husseini 1981). Also, the
weevil larvae present on the plants are removed by the
first and the next successive cuttings. In case of M. sati-
vum that remains growing in the field for few successive
years, the damage caused by EAW adults and larvae in-
creases year after year, and sometimes, there are necessi-
tates to control action (Cook et al. 2004).
In such an important forage crop for farm animals

with no use of chemical insecticides, the biological con-
trol is the alternative for controlling its insect pests, es-
pecially the microbial control with entomopathogenic
viruses, bacteria and fungi. The use of entomopatho-
genic fungi (EPF) in biological control of insect pests has
become of immense significance due to their environ-
mental and food safety concerns (Reddy et al. 2016;
Mascarin and Jaronski 2016). Species of the genera
Beauveria, Metarhizium, Lecanicillium and Isaria are
commercially produced (Vega et al. 2009). B. bassiana
was reported to infect 707 species of insect hosts, in-
cluding 521 genera and 149 families of 15 insect orders
(Imoulan et al. 2017). B. bassiana was successfully
applied against various insect pests worldwide, e.g.,
Bemesia tabaci (Mascarin et al. 2013), Nilaparvata
lugens (Rombach et al. 1986) and Anoplophora glabri-
pennis (Dubois et al. 2004). B. bassiana was previously
isolated from aestivating dead H. brunneipennis in Egypt
(El-Sufty et al. 1993). It is believed that the key period
for managing the alfalfa weevil in Egypt, with bioinsecti-
cides, especially the EPF, is in the late season before the
last cutting in order to contaminate the adult weevils be-
fore leaving them to their aestivation sites under loose
bark of the trees around the fields like eucalyptus and
date palms. Under such shelters, the fungi developed on
the contaminated adult weevils, infect and kill them,
thus suppressing population of the active weevils in the
next season.
Under the current scenario, the present study aimed

to monitor larval and adult weevil population of H.
brunneipennis before and after the application of the
conidiospores of the fungus B. bassiana on alfalfa before
the early summer cutting (April/May). The mortality of

the adult weevil during their summer aestivation under
the loose bark of the eucalyptus trees present around the
treated field was monitored.

Material and methods
Sampling and monitoring EAW larvae
An alfalfa field area of (50 × 20 m), located at the Agri-
cultural Experimental Station of the Faculty of Agricul-
ture, Giza, Egypt, was selected for the study due to its
surrounding eucalyptus trees. Larvae and adults of H.
brunneipennis were sampled, using a sweep net (40 cm
in diameter). Sampling was conducted in the early
morning at 4 areas of the field by taking 50 double
strokes left and right at 180° touching the plant tops to
drop them and their insect content in the net (Ali et al.
1982). Samples were collected weekly from late October
(25th) to the 10th of May in seasons 2014/2015 and
2015/2016. Each sample (50 double strokes) was repli-
cated 4 times. The catches of EAW were emptied in
paper bags and transferred to the laboratory for examin-
ation. The early larval instars sampled in the plant ter-
minals fallen in the sweeping net were examined under a
stereoscope at the laboratory. Also, tapping the terminals
collected by the sweeping net over a white cloth back-
ground dislodged the larvae making them better visible
for counting. All the counted individuals were liberated
back in the field on the same day of sampling in order
not to disrupt the natural population of the weevil in the
alfalfa field.

Monitoring EAW adults under loose bark of eucalyptus
trees
Application of B. bassiana on the alfalfa field was carried
out only once on the 25th of April in the first season
2014/2015. Monitoring of H. brunneipennis aestivating
under the loose bark of five eucalyptus trees, located at
the edge of the treated field, was done at the end of
August in both seasons of the study. The loose bark of
the five trees was carefully detached, and the healthy
(moving) and dead weevils present were counted and
mortality rate was calculated. The alive weevils were left
in place, and the removed eucalyptus bark was replaced
in position and fixed with two nails to keep the shelter-
ing sites on the trees safe. The dead weevils were picked
up by soft forceps and placed in (1 × 3 in.) glass tube
plugged with a piece of cotton wool and transferred to
the laboratory. The dead weevils were surface sterilized
in 70% ethyl alcohol and washed by sterilized distilled
water, then placed on wet filter paper in Petri dishes
kept in self-clip-closing plastic bags to keep humidity
and incubated at 25 °C. Weevils died by B. bassiana in-
fection had developed the typical “white muscardine”
symptom characteristic to this fungus. Mortality rate
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induced by B. bassiana among the collected dead adult
weevils was calculated.

Production of B. bassiana conidia
A local strain of the fungus, B. bassiana, originally isolated
from a naturally infected mole cricket, Gryllotalpa gryllo-
talpa L., by El-Husseini et al. (2008) and identified by the
Biological Control Centre at Faculty of Agriculture, Cairo
University, Egypt, was propagated on Czapek’s Dox agar
medium composed of sucrose 20 g, K2HPO4 1 g, KNO3 2
g, yeast extract 2 g, KCL 0.5 g, MgSO47H2O 0.5 g, FeS-
O47H2O 0.003 g and agar-agar 20 g/l completed to 1 l of
distilled water and pH was adjusted at 5.5–6.5. The
medium was autoclaved at 120 °C for 20min. The steril-
ized medium was poured into sterilized Petri dishes (12
cm in diameter). After cooling, the Petri dishes were inoc-
ulated by spore suspension of B. bassiana and incubated
for 2 weeks at 25 °C. The conidiospores were harvested
from the Petri dishes by scraping with a spatula and sus-
pended in distilled sterilized water containing 0.02%
Tween 80 as the primary stock suspension according to
Rombach et al. (1986). The spore count was determined
by using a Neubauer hemocytometer, and the stock was
kept in the refrigerator until needed. A final suspension of
(3 × 108 spores/ml) was prepared for field application on
the alfalfa on the 10th of April 2016 and 2017 on the late
afternoon by sunset to avoid exposure of the spores to the
sun UV at day time. This isolate was selected for the
present study due to its high virulence towards different
lepidopteran, coleopteran, hemipteran and dipterteran
pests in sugar beet (El-Husseini et al. 2008). Also, the
commercial mycoinsecticides in Egypt are produced from
this isolate due to its high virulence to many insect pests.

Statistical analysis
Mean numbers of sampled larvae and adults of EAW were
rounded to complete values to show the trend of their
abundance (El-Husseini et al. 2008). Comparisons of the
obtained values were based on the average (mean ± S.D.).

Results and discussion
Larval abundance of EAW
In both seasons, 2015/2016 and 2016/2017, the
population abundance of H. brunneipennis larvae
started from late December (December 23) to early
May (May 3) recording 6 and 1 larvae, respectively
(Fig. 1). The sampled number of larvae showed 2
peaks in each season. In the first season, the first
peak (48 larvae/50 net double strokes) recorded was
on January 10, 2016, and the second one (56 larvae/
50 net double strokes) was on March 25, 2016. The
average number of sampled larvae was (16.07 ± 3.53)
in this season. The present data agree with those of
Ali (1980), Ali et al. (1982) and Cook et al. (2004)
for the time of weevil’s appearance. In the second
season (2016/17), following the application with B.
bassiana in the former season, the larval population
of H. brunneipennis showed the first peak (15 larvae/
50 net double strokes) on January 10 and the second
one on March 25 (22 larvae/50 net double strokes)
with an average of 5.67 ± 1.25 larvae. The obtained
data showed that the population abundance of EAW
larvae in the second season was lower than in the
first one (Figs. 1 and 2). This could be related to the
application of B. bassiana, which suppressed the
number of the active (alive) adult population sur-
vived to the following season.

Fig. 1 Numbers of H. brunneipennis (EAW) larvae/50 net double strokes in season 1 (2016/2017) and season 2 (2017/2018) after applying B.
bassiana in season 1 (arrow)
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Adult abundance of EAW
Abundance of the adult weevil in mid-December in both
seasons of the study was recorded as 4 and 1 adults/50 net
double strokes, respectively (Fig. 2). By the time, numbers
of weevils peaked twice in each season. In season 2015/
2016, the first peak (10 adults/50 net double strokes) was
recorded on January 10. Meanwhile, the second one
appeared on April 10 (38 adults/50 net double strokes).
This result agrees with those of Ali (1980) and Ali et al.
(1982). The average number of weevil adults was 7.30 ±
2.03 (Fig. 2). Application of B. bassiana targeted the appear-
ance of the second peak of adult weevil by April 10, 2016,
showed its impact on the abundance of adult weevil in the
second season (Fig. 2). The first peak of EAW adults in sea-
son 2016/2017 was recorded on January 10 but only with 5
weevils, while the second peak was on April 10 represented
by 15 individuals. The average number of adults in season
2016/2017 decreased to 2.55 ± 0.6 individuals compared
with the previous season. It was clearly visible that the sin-
gle application of B. bassiana targeting the second and last
peak of EAW adult weevils had significantly suppressed the
population of the pest in the following season. This result
was supported by the numbers of collected adults aestivated
under the bark of eucalyptus trees edging the treated alfalfa
field in the last week of August (season 2016/2017), where
out of 358 adults, 142 individuals were found dead (39.66%
mortality) and all of them developed B. bassiana fungal
growth in the laboratory as shown in Fig. 3. The micro-
scopic analysis of the dead bodies proved that the death oc-
curred due to the applied EPF. Meanwhile, the numbers in
the previous season 2015/16 were 648 and 17 for live and
dead weevils, respectively, showing 2.6% natural mortality.
Only 2 cadavers developed symptoms of the green muscar-
dine of the EPFMetarhizium anisopliae (Metch.) (0.3% nat-
ural infection) from these collected weevils. They could be
previously contaminated with M. anisopliae conidia from

soil or from the aestivating shelter under the bark of the eu-
calyptus trees. All the dead adult weevils in the second sea-
son died in the aestivating shelters with B. bassiana proved
a contamination with the applied fungus in the field and
not from the shelter habitat that might harbour conidia of
M. anisopliae.

Conclusion
The results suggest that suppression of H. brunneipennis
population with application of the EPF, B. bassiana, tar-
geting the second peak of adult weevils as the last gener-
ation in the season is possible under field conditions.
Such application induced a high mortality among the
aestivated adult weevils with decreasing larval and adult
population in the following season. Thus, repeating ap-
plications with the fungus for 3–4 successive seasons
could highly suppress the pest population.

Fig. 2 Numbers of H. brunneipennis (EAW) adults/50 net double strokes in season 1 (2016/2017) and season 2 (2017/2018) after applying B.
bassiana in season 1 (arrow)

Fig. 3 Dead adults of H. brunneipennis (EAW) collected from under
loose bark of eucalyptus trees post-spraying alfalfa with B. bassiana
showing typical symptoms of death by “white muscardine” under
humid laboratory conditions
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