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ABSTRACT

When the guard honey bees, Apis mellifera L., form a clump at the hive entrance or on the
flight board, the oriental hornet, Vespa orientails L., either creeps toward the clump or hovers
over it in order to take a bee. Once the hornet creeps, only few bees facing the hornet become
alert, rock their heads and antennae, open their wings, and take a posture of defense. The rest
of the clump stays listless without any signal of concern. However, the clump stays dense and
the defending bees do not detach themselves neither from the rest of the clump nor from each
other. For this reason, it is very difficult for the hornet to grab a bee unless the latter makes a
“mistake” by detaching herself from other adjacent bees. If the hornet grabs such a bee, the
other defending bees will not attack the hornet to free that bee even when the latter is one
centimeter from the others. The defending bees can capture the hornet only when the latter
grabs one of them which stands very close to the others. The hornet seems very “aware” of
such a situation; hence she seldom becomes a captive.

On the other hand, hovering over the clump makes it easier for the hornet to grab a bee.
The hovering puts all the clump, rather than part of it, on alert. If the hornet is persistent,
which is not often the case, then the clump will no longer be dense. The bees will panicly
disperse all over the flight board; hence the hornet can find a detached bee and grabs it easily.

The hornet also waits on wing in front of the hive to capture an outgoing or incoming
flying bee but the latter usually maneuver to escape. Also, foraging bees reduce their activity
during main hours of hornet presence.

Among the main factors reducing the hornet impact are the continuous chasing of hornets
to each other and the non-persistent attempts of the hornets when they attack bee clumps.

INTRODUCTION

Matsuura and Sakagami (1973) cited that the genus Vespa was only confined to the Old
World before Vespa crabro was accidently introduced in the eastern North America and
established there. At the present time; however, Dvorak (2006) cited that the present number
of Vespa species introduced into Americas is three: Vespa crabro, V. orientalis, and V.
simillima.

The world distribution of Vespa orientalis comprises northern part of Africa, south eastern
Europe, south west Asia across Turkey and Arabian Peninsula to India and Nepal, the Sahara,
Ethiopia and Madagascar, ( Ishayet al., 1967 ). Fell (1997) cited that it is distributed from the
Mediterranean to Japan.

Dvorak (2006) stated that he received one worker of V. orientalis found at Cozumel Island,
Mexico in 1998. He believes that this find of V. orientalis from Mexico represents the first
known locality of this species in the Americas.
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The oriental hornet, V. orientalis L., is one of the most important pests attacking honey bee
colonies in many countries (Ishayet al., 1967; Klein and Adler, 1996; Gomaa and Abd El-
Wahab, 2006; Haddadet al., 2006). A part from the damages in the bee colonies, the hornet
causes a damage to grape and date fruits (Ibrahim and Mezid, 1967). The apiaries are places
where the hornet can find the best combination of proteins from animal origin (bees and
larvae) and carbohydrates (nectar and honey). Beekeepers in all regions of Iraq are familiar
with the fact that this hornet is one of the key pests attacking honey bee colonies, Apis
mellifera L., beside the bee eater, Merops spp., and the introduced mite, Varroa jacobsoni.

The present study, as far as we know, represents the first attempt in Iraq to reveal the
stratigies carried out by the hornet when attacking honey bee colonies and the latter stratigies
for defense under the local conditions in Iraq. Revealing such stratigies of attack and
counterattack may help in controlling this key pest. Many studies have been conducted a
broad on this subject but they involved other geographical races of Apis mellifera (Ishayet al.
1967; Mastura and Sakagami, 1973; Haddadet al., 2006; Papuchristoforou,et al. 2007). These
studies revealed that different species and races of honey bees exhibit different types of
behavior of counterattack against different species of hornets.

MATERIALS AND METHODS

The study was carried out in central Iraq where the honey bee, Apis mellifera L., is kept in
modern Langstroth hives. The honey bee race found in this area is not pure. It is a random
cross between the native race and introduced races, respecially Apis mellifera carnica which
was introduced at large scale state projects in the 1970’s and 1980’s from Egypt. It is worth
mentioning that Brother Adam believes that the native race of honey bee in Iraq is a sub-
division of A. M. syriaca (Abdellatifet al. 1977). The study was conducted during 1988-1990
in Baghdad, Diyala, and Al-Anbar provinces. It is well known that summer season in these
areas is very dry and hot, for maximum temperature may reach about 50C with no rain at all.

The notes on attack and counterattack behaviors were recorded through direct visual
observations and by using video camera films. In all cases these behaviors were recorded as
they took place naturally in the field without any kind of interruption or interference.

RESULTS AND DISCUSSION

It is very common to see the workers of the oriental hornet, Vespa orientalis L., in the bee
yards during the day time in summer and fall seasons in Iraq. Worker hornets; however, do
not spend all the time in hunting activity. They could be seen either flying in front of the hives,
standing on the ground, chasing each other, attacking honey bees, or seeking dead bees and
hornets. We may conclude that there are two behavioral factors minimizing the danger of the
hornet on honey bee colonies. First, it seems that the hornet is usually cautious, hesitant and
not that persistent in every one of the above mentioned activities. Second, worker hornets
spend a lot of time chasing each other. If the hornets were persistent and cooperative, or at
least did not chase each other, they could cause a much more catastrophic damage to
beekeeping industry. On the other hand, the local honey bee in Iraq exerts a modest strategy
of defence. This strategy is not that keen and effective such as that used by the Japanese
honey bee, Apis cerana cerana, but it seems more effective than that of the Italian race of
honey bee, Apis mellifera ligustica, as it will be discussed later.

The hornets fly in the bee yard in a zigzag or undulating path as though they try to avoid
barriers standing in their way. Also, they suddenly stop or change their flight direction for
unclear reason. When they stand or walk on the ground, they seem busy as though they are
searching for something on the ground. This behavior takes place even when they are found
on a bare ground devoid of any potential source of food such as dead bees and / or remnant of

sugar syrup, etc.
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The hornets face no difficulty at all in grabbing and taking creeping bees in front of the
hives since these bees are usually cripple or sick such as those heavily infected by the
ectoparasitic mite, Varroa jacobsoni. Dead honets of the same species and dead bees are also
collected to be used as food. The hornets that are mechanically killed by the beekeepers are
taken very quickly by the hornets. We disagree with Ishayet al. (1967) who stated that dead
bees are totally preferred to dead hornets to the extent that, “dead hornets were collected only
after all bees had been collected”. When we killed hornets, honey bees, small grasshoppers,
and dragonflies and put them near each other on the ground, we noticed that the hornets took
them indiscriminately. The hornet alights on the ground before she grabs and takes a creeping
bee or a dead bee or hornet. We have never observed a hornet taking a prey on wing as far as
this prey is standing, walking, or lying on the ground or any support.

Chasing of hornets to each other takes place wheather they are walking or flying. In most
cases, this antagonism does not lead to death of the hornets since they are not persistent in
their chasing process. It seems that the hornets tend only to expel other rival ones rather than
killing them. In one rare occasion, we observed two hornets that fought each other until one of
them was killed and used as a food by the other. Ishayet al. (1967) found that this antagonism
takes place only among hornets belonging to different nests while the hornets of the same nest
cooperate with each other in their hunting process.

The hornets wait on wing in front of the hives during the time of foraging activity of the
bees. They grab and take the bees while both of them are on wing. However; the success of
hunting in this case is not guaranteed for two reasons. First, many bees are able to free
themselves after being grabbed by the hornets. It seems that a hornet needs to stand on the
ground or any support to insure a successful grasp of a bee. Second, the bees usually avoid
flying in a straight line when they find hornets waiting in their flight path. Furthermore;
worker honey bees are faster than worker hornets. Ishayet al. (1967) found that the speed of
flight of the worker hornets was about 2.6-3.8 m/sec The same authors reported that a honey
bee on a windless day will fly at a speed of 7.5 m/sec unloaded and at 6.5 m/sec while
carrying a load. However; we found that the hornets were more successful in capturing the
bees when the latter were flying rather than standing and forming clumps on the flight boards
or at hive entrances, especially when these clumps were large. The foraging bees usually
reduce or even cease their flight when the number of hornets increases in the bee yard, and
this is considered as an indirect effect of this pest.

The other easy means for the hornets to capture bees are through waiting at small openings
and crevices in the hives and through hunting at water sources. The openings and crevices in
the hives are used by some bees as hive entrances instead of the main ones. The hornets can
capture the bees entering or leaving such openings easily since no guard bees are found at
them. Also, we found that the smaller the opening or crevice is, the higher the opportunity a
hornet has to capture a bee since the latter has a little chance to maneuver or escape. The
hornets come to water sources either to drink water or to capture bees. Some of these hornets
were found to visit these sources only for hunting. In residential areas where people keep
honey bees, it is common to see bees, hornets and other species of wasps at the water sources
such as water taps, leaky water tanks (Figure 1) and evaporative air coolers.

The most difficult situation for the hornets is when they try to capture bees forming a dense
clump at the hive entrance, (Figure 2), especially when the colony is strong and populous. The
hornets in such a situation follow one of two ways. They either creep up on the flight board
toward the clump or hover over it. When a hornet creeps, all the clump bees stay very close to
each other, and only few bees that face that hornet become alert and ready for counterattack.
The rest of the clump stay listless as though the attack do not concern them. When the hornet
becomes very close to the clump, ca. 2cm., these few bees take a gesture of defense. They
rock their heads and antennae and open their wings, but they do not detache themselves
neither from each other nor from the rest of the clump. When the hornet move closer toward
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these bees, ca. 0.5cm, the latter raise their forelegs and protrude their mandibles. One or more
of these bees move cautiously in very short and hesitant steps toward the hornet. Also, some
of these bees retreat and enter the center of the clump while other bees volunteer to replace
them in facing the hornet, and so on. This continuous replacement of defending bees might be
due to the “panic” imposed upon the bees by the hornet. However; the hornet can not usually
capture a bee unless she distances herself at least one cm from the rest of the defending bees.
We could not observe a hornet that captured a bee as long as she stood very close to other
bees. But, once a bee makes a “mistake”, she becomes an easy prey since she can not resist
the hornet that overwhelmingly overpowers her. If the hornet grabs such a bee, she will not
find a help from her mates to free her even when she is about one cm from them. The
defending bees can capture the hornet only when the latter grabs one of them which stands
very close to the others. It seems that the hornet “realizes” this fact; hence she seldom
becomes a captive. But, sometimes the hornets become too “desperate” and commit the
mistake which leads to their capture. The hornet can not be captured unless more than one bee
attack her at the same time. She tries vigorously to free herself, but she is usually encircled
very quickly by more bees that are encouraged to participate in the counterattack. The bees
usually pull the hornet inside the hive, but the hornet tries to pull herself together with the
engaging bees far away from the clump. If she succeeds in this attempt, especially when she
and the attacking bees fall down on the ground, the hornet usually succeeds not only in
freeying herself but also in grabbing and taking one of the attacking bees. It seems that the
bees use their legs and mandibles to grab and pull the hornets. When we inspected dead
hornets after they were killed by the bees, we did not find bee stings on their bodies.
Papachristoforouet al. (2007) stated, “Asian honeybees have been shown to kill hornets by
thermo-balling, in which they surround a hornet to from a ball within which the temperature
increases to a lethal level. We report here that Cyprian honeybees, Apis mellifera cypria, kill
their major enemy, the Oriental hornet, Vespa orientalis, in a different way-by asphyxia-
balling, in which the Cyprian honey bees mob the hornet and smother it to death”. This
mechanism explains how the bees kill the hornets, since the bees can not penetrate the
hornet’s tough armour with their stings.

We have already mentioned that the hornets are not that persistent in their course of attack
on bee clumps. They usually give up their attempts after a while and leave the scene,
especially when they face a serious resistance. But, we could observe in one occasion a single
hornet that spent seven consecutive minutes in a persistent and continuous attack until she
was finally able to capture a bee. There were about 50 bees making a dense clump at the hive
entrance. The hornet creeped toward the clump and started her attempt to capture a bee in vain,
since the defending bees were very close to each other. After about five minutes, the bees
started a retreat movement into the hive, for it seems they could not withstand such an
unusual persistent attack. However, their retreat was gradual and organized, except one bee
that failed to be close enough to her mates. She was less than one centimeter from the nearest
bee; hence the hornet pounced on this bee and grabbed her easily.

The other way used by the hornets to capture bees making a dense clump on the flight
board is by hovering over the clump. In most cases, hovering lasts only a few seconds since
the hornets give up their attempts and alight far away from the clump. Once a hornet hovers
over the clump, most of the bees are put on alert in contrast to the situation when a hornet
creeps toward them. The bees also rock their heads and antennae and open their wings.
However, hovering for few seconds does not separate the bees from each other. But, if the
hornet is persistent and hovers for a longer time, then the clump will no longer be dense
(Figure 3). Some bees, especially those found at the edge of the clump, chase the hovering
hornet, and they even reach the edge of the flight board far away from the clump core (Figure
4). While the bees are busy in their chasing movement, they separate themselves from each
other; hence the hornet alights and take one of them. When more than one hornet hover over
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the clump, the latter is divided into many small groups (Figure 5). Sometimes, the clump
takes the shape of a long strip (Figure 6). We noticed that hovering hornets tend to retreat
backward toward the edge of the flight board to entice the bees following them far away from
the hive entrance where the core of the clump is usually found.

Ishayet al. (1967) described the defense behavior of both the Syrian race, Apis mellifera
syriaca and Italian race, A. m. ligustica, against the attack of Vespa orientalis in Palestine. It
seems that the behavior of the honey bees in Iraq resembles that of the Syrian race. On the
other hand, the behavior of the Italian race is less effective. Ishayet al. (1967) stated, “In most
cases, the hornet will approach to within 1.5cm. of one of the bees standing at the entrance of
the bee hive. It will then entice the bee to chase after it by executing sharp movements of
retreat. The bee leaves its hive-mates and follows the retreating hornet, gradually closing the
gap between them. The hornet suddenly pounces on the bee, grabs it with its legs and soars
straight up”.

Haddadet al. (2006) confirmed previous observations of a reduced flight activity of honey
bees elicited by the attack of V. orientalis in Jordan. They also found that A.m. syriaca had
superior ability to withstand hornet attacks compared with A. m. ligustica. They also found
that traditional bee hives in Jordan might be better suited to withstand attacks compared to
modern Langstroth hives.

In Japan, Matsuura and Sakagami (1973) stated that the Japanese honey bee, Apis cerana
cerana, has developed an excellent defense against Vespa mandarinia, while the introduction
of the European honey bee, Apis mellifera, offered
a “ golden ” opportunity to this hornet. The hornet never visits colonies of the Japanese honey
bees placed near those of the European species. These authors found that A. mellifera defends
its colony through solitary counterattack while A. cerana cerana developed two skillful and
effective defense techniques, both not possessed by A. mellifera. One of the techniques is
passive, the absence of solitary counterattack while the other is active, a rapid mass attack.
Ironically, the Japanese honey bee is unable to resist the pillage by the European honey bee!
Subbiah and Mahadevan (1958), however, mentioned that Vespa cincta and V. tropica var.
haematodes are serious pests of the Indian honey bee, Apis cerana in South India. They carry
off the workers of the bees in great numbers from the hive entrances. In Pakistan, Muzaffar
and Ahmed (1986) stated that Vespa basalis and V. velutina pruthi wait on wings in front of
the hives and carry the bees of Apis cerana to their nests since they overpower these bees
during their flight. The hornets of Vespa orientalis and V. tropica are fought back and
defended upon by these bees. However; Apis mellifera is more susceptible to hornet attack
than A. cerana. Unfortunately, all these workers did not mention the races of Apis mellifera
involved in these three countries.

When a hornet grabs a bee with her legs, she flies rapidly in a straight line and alights on
nearest tree branch or a grass or a thin stick of those covering the hive shade. If there is
nothing of these materials, the hornet alights on any grass found in the vicinity. After
alighting, the hornet, with her head down, hangs with one or two hind legs and starts to cut
the bee head, wings, legs and abdomen and takes only the thorax to her nest. The same
description was also mentioned by Ishayet al. (1967). Caron and Schaefer (1986) found that
Vespa carbro also keeps only the thorax for the flight back to the nest. If the prey is too heavy,
the hornet will chew up and fetch the meat while both hornet and the prey are on the ground.
When we killed adult grasshoppers and put them on the ground in front of the hives, the
hornets alighted beside them quickly and started attacking them.

Absconding of honey bee colonies is one of the results of hornet attack. When the colonies
are heavily attacked they dwindle until they either perish or desert their hives. We found
many hives, that were occupied by bee colonies before only few days, devoid totally of adult
bees. When we opened these hives we found only worker hornets taking the food.
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Muzaffar and Ahmed (1986) stated that at Islamabad the European honey bee, Apis mellifera,
colonies having normal or even clipped queens abscond their hives when these colonies are
heavily attacked by Vespa spp. including V. orientalis.
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Figure 1. Worker honey bees, Apis mellifera L., collecting water
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Figure 2.Guard honey bees. Apis mellifera L., making a clump in front of
a hive entrance to defend their colony against an attack of a
worker oriental homet, Vespa orienralis L.
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Figure 3.A honey bee clump stares loosing its density becanse of a persistent and
continuous hovering of a worker homet.
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Figure 4. Some guard bees detaching themselves far a wav from the clump core
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Figure 5. A honev bee clump is divided info many small groups after many
L b L k- 1 .
homets hovered above it simultaneously.
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Figure 6. A honey bes clump tzking the shape of 2 long strip after homets enticed the

bees followmg them far sway from hive entrance.
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