Adamovic, Zivko (1950b): Contribution à la connaissance de Dysmachus bilobus Loew (Diptera, Asilidae).  [Contribution to the knowledge of Dysmachus bilobus Loew].  Godishn'yak Biol. Inst. Sarajevu 3(1-2): 205-212.  (In Serbian)
***Translation from Serbian by Robert Karriker [809 Elmwood Drive, Norman, OK 73072] and from French by Dr. Robert Lavigne [Professor Emeritus, Dept. of Renewable Resources, Entomology Program, University of Wyoming; current address: P.O. Box 1010, Mt Barker, SA 5251, AUSTRALIA; email: rjlavigne@netspace.net.au]
***Only those portions dealing with bionomics have been translated from the Serbian.  The French Resumé has been translated as additional information is contained therein.
Pp 205 – Female found 22 May 1950 on outskirts of Obrenovac, Serbia.

Pp. 205-6 – Re: Dysmachus bilobus.  Time and Place of Appearance

The species was found in a meadow near Zabran(a); it occurred in sufficient quantity so that it is possible to say it was common; two other specimens were collected from near Belgrade; several from Deliblatska Peshchara (Banat); cf Map [Page 206].

The species was most numerous during the second half of May; at that time I witnessed copulation and oviposition; later - 3 July 50 – I found only a dozen (a "ten") females, none had eggs; 14 July 50, I observed and caught only one male of this species; on excursions on 24 July, 3 August and 14th of August not one male was found in the same territory; I am unable to formulate an accurate picture of the appearance and disappearance of this population of D. bilobus; but it is probable that this species appears en masse in May and disappears for the most part during June; one may find isolated specimens in August.

I located a population of D. bilobus on a strip of meadowland near a forest; in this strip near the forest (approx. 20 m wide) these flies were significantly more numerous than in the center of the meadow; the population numbered close to 400/bectan (22 May 50).

Page 206-7 - Food – The asilids flew low and fast between the plants which grew everywhere to a height of 0.5 m; they lacked endurance, often resting on the plants.  Dysmachus bilobus was observed taking prey in flight; I caught several specimens of D. biblobus with prey - 1 Hemiptera, 1 Ichneumonid, 1 Diptera (a small grey fly similar to the housefly); 1 from near Belgrad with a "hard-wing” Coleoptera as prey, some kind of Curculionidae.  Dysmachus bilobus killed its prey by piercing it ventrally between the head and thorax, like species of Dasypogon teutonus, Selidopogon diadema and Machimus fimbriatus (Adamovic, 1949, 1950); It sucked out the prey while holding onto a branch with its fore legs and holding the prey with its middle and hind legs (Photo 2).

There is no doubt that these flies catch bees as do Dasypogon teutonus; Dysmachus bilobus is significantly smaller than D. teutonus; when there was a bee present (on one occasion), but it wasn't attacked.  Conversely, with Selidopogon diadema and a bee in same net, S. diadema caught hold of the bee by colliding with it and turned it around dexterously; in the same situation D. bilobus turned away from the bee and even when colliding with it, didn't show the same dexterity as did S. diadema; in a glass vessel, D. bilobus grabbed a dead bee and pierced it between the head and thorax with its proboscis.

Page 207-209 – Copulation, oviposition and larval development.

The male usually collects the female in flight and after short period of holding onto her initiates coitus; subsequently the pair remain for a rather long time in copula, usually on a leaf [Fig. 3 (page 207)].  On one occasion a pair became wrapped around a stalk of grass [Fig. 4a, page 208]; after that the flies changed location - they landed on another branch with one partner hanging downward [Figure 46, page 208)].

I was unable to determine whether the female lays eggs immediately after coitus or whether a female is fertilized by more than one male.

I witnessed an oviposition that same day (22 July 50) in the same location; D. bilobus most often lays eggs in seedheads of Alopecurus pratensis L. also in seedheads of other Gramineae and on the flower heads of Oenanthe media (Gris.).

I collected females following oviposition and took the plants on which eggs had been laid to a botanist – they were determined to be:

Alopecurus pratensis L.


Poa trivialis L.

Agropyron cristatum Gaertn.

Oenanthe media Gris.

I observed one female crawling around on various plants and depositing eggs on them, always on the flowers/blossoms

It seems logical that the larvae hatch at harvest time and feed in the stubble in the fields, otherwise the eggs would be taken away with the harvest.

I took seed heads of Alopecurus pratensis to the laboratory and placed them under glass; 14 days later (5 VI 50) I found approximately 30 larvae (0.4 cm long); 1/3rd were alive, the others were dead; I assumed they hatched in 10 days - the dead ones were somewhat decayed; so the process [hatching] may be even quicker under natural sunlight.

I transferred the live larvae to a vessel containing moist native soil - the larvae dug into the soil burrowing down to the bottom (1 cm), but died 2-3 days later, probably because they didn't find the necessary conditions for further development.

Page 209-210 Observations in the lab 

I observed two live asilid flies in the laboratory in a covered crucible; I fed them house flies (Musca domestica) and Zunzar flies (Calliphora erythocephala); the first D. bilobus lived 12 days,  the other only three days under these conditions; D. bilobus attacked vigorously when the dead flies were introduced and sucked them out.

It is interesting that D. bilobus, Dasypogon teutonus, Selidopogon diadema and Machimus fibriatus always pierce the victim from below between head and thorax; they surely pierce the rear ganglia and thus kill the prey; thus pierced, a housefly stays alive up to 5 minutes at most, while a decapitated fly (introduced artificially as a control) lived 4 hours.

In a glass vessel, D. bilobus occasionally would pierce the thorax of the victim with its beak ventrally; but probably only because it was confined in a narrow vessel; this does not accurately portray its habit in nature where it can easily see its prey.

It is interesting how this instinct to pierce a certain ganglia developed: maybe because the legs are sensitive, the little hairs probably increase sensitivity.

After a week of confinement, the female D. bilobus was very exhausted; It lay on the bottom of vessel on its side; it couldn't stand up; if a housefly was offered (Musca domestica) she remained immobile, but if the prey came close enough for her to touch it with her legs, she grabbed it right away; holding the prey a long time; if I tried to take it away, she reacted with strong grabbing motions and with piercing motions with her beak; trying to retain her prey - an important moment.

In such circumstances it always intervenes with the beak – it seems logical that Asilidae don't hold onto prey with the beak, but with the legs; it pierces the victim when it senses the prey between its legs, a stimulus for the piercing action.  In nature the actions are simultaneous; since my specimens were exhausted, it afforded me the opportunity to make these observations.

RESUMÉ  (In French)

On 22.VI.1950, in the environs of Obrenovac (Serbia), the author captures several examples of a species of fly belonging to the family Asilidae.  Professor Dr. Fritz Peus has determined them to be Dysmachus bilobus Loew.


Simultaneously, Prof. Peus had a message that the Berlin Museum possessed 2 males of the same species taken  in Sarepte (Russia) and described in 1871 by Loew.  The females are still unknown (It is possible that Russian entomologists had already captured and described them).


The author has avoided systematically analyzing the females of this species of Diptera. He describes only some observations on their way of life illustrating the tip of the abdomen and the copulatory organ (ovipositor) viewed in profile (fig. 1).


The females have often been taken in copula.


Some time later the author obtained some examples of the same species, taken in the vicinity of Belgrade and Deliblatska Peshchara (Banat).  These localities are indicated on the adjoining map and represent great value in enlarging the distribution of this species, which until now had been known only from Sarepte.


Unfortunately the author only collected a small number, but at the same time can state that the insects are numerous especially during the month of May.  In June they disappear, but individuals can be found until August.


D. bilobus has always been captured in the fields or at the edges of forests. This asilid flies quite low, almost slowly between the plants, often resting on the plants.


D. bilobus takes prey in flight.  The author has captured several D. bilobus with their victims, among which the following insects were determined: a Hemiptera, an ichneumonid, a small Diptera (fly).  D. bilobus killed its prey by piercing it ventrally between the head and thorax, with its front feet holding onto a stalk and holding its victim between the middle and hind feet while sucking it (fig. 2).  This is the same method used by  Dasypogon teutonus, Selidopogon diadema and Machimus fimbriatus (Adamovic, 1949, 1950)


The flies copulate in the following manner: the male attacks the female in flight and after some resistance copulates with her.  Afterwards the pair rest in copula for a long time in place in the position drawn in fig. 3 & 4, flying freely sometimes and landing again on another branch in a similar position with the head downward (fig. 4b).

On the same day (22.V.1950) the author observed the flies depositing eggs. D. bilobus primarily in the seedheads of Alopecurus pratensis L, Agropyron cristatum Gaerten, Poa trivalis L. and Oenanthe media Gris. (fig. 5).
 

A female may switch plants, but always places her eggs in the flower heads.  The author thinks that future observations will augment the list of plants (used for oviposition).

One can assume that the larvae leave the eggs some time before harvest since if they waited until harvest, they would be carried away with the hay.

This assumption is justified.  The author brought some seed heads of Alopecurus pratensis with eggs into the laboratory (22.V.1950).  On 5.VI.1950 in the bottom of the vase where the seed heads of Alopecurus pratensis had been placed, the author found 30 small (0.4 cm long) larvae.  The larvae died after 3 – 4 days so one can not state categorically that these were the larvae of D. bilobus.  We hope that further research will clarify this point.

Lehr, P.A. (1958e) Information concerning the biology of Promachus leontochlaenus Loew (Diptera: Asilidae)]. Trudy nauchno-issledovaniya Instituta Zaschti Rasteniy, Kazaskhn, Alma-Ata 4: 210-224.  (In Russian).

***Translation from Russian by Robert Karriker [809 Elmwood Drive, Norman, OK 73072] and Dr. Robert Lavigne [Professor Emeritus, Dept. of Renewable Resources, Entomology Program, University of Wyoming; current address: P.O. Box 1010, Mt Barker, SA 5251, AUSTRALIA; email: rjlavigne@netspace.net.au]

***Note: Promachus leontochlaenus is a subspecies of Promachus canus leontochlaenus (Lehr 1988).  Comments by the translators for the sake of clarification have been made in boldface.
The majority of these observations were conducted in May and June of 1957 in the study field of Tentek-Sai located in Southern Kazakhstan, 15 to 20 k southeast of the sands of Alkakolkumy in the ephemeral desert.

We have the pleasant task to express our gratitude to M. P. Malkovsky for making it possible for us to conduct research on the robber flies, and to I.M. Malkovksy for his assistance in collecting robber fly prey. 

Desert robber flies are one of the many biological factors that influence the number of locusts, May beetles and other harmful insects.

Stenopogon porcus Loew thrives mainly on the larvae of locusts.  The latter (locusts) rarely are seen as prey of Eutolmus immaculatus Loew.  In 1957, observations made at Tentek-Sai revealed that winged locusts were the main diet of Satanas gigas Eversmann and more rarely the prey of Stenopogon superbus Portschinsci and Promachus leontochlaenus Loew.  This article intends to support the above statement, by examining the biology (of Promachus leontochlaenus) more fully.

The genus Promachus includes species closely related in size and color.  However, Promachus leontochlaenus Loew is easily recognized by the black stripes located at the base of the fore and hind tibia.  The indication by Paramanov (1931) that some specimens do not have such stripes probably is in reference to those of another species.  At least, we have not discovered any exceptions while examining a large number of specimens.

The length of individuals varies between 16 and 30 mm.

The species is well known in Little Asia and in Middle Asia (Engel, 1930).  It is found in the South and Southeast of the Kazakhstan Republic, spreading northward near 45° latitude and southward to the mountain chain of Pamir-Altai.  In the Alma-Alta and Taldi-Kurgan regions the species is common in the ephemeral desert and is especially numerous on the grasslands near the mountain ranges, along the mountain slopes, and in the canyons of the mountain spurs Dzhungarski and Zailiiski Ala-Tau.  In the latter region the species is found at an altitude of 1,000 m above sea-level (the Karaturukski Canyon).  In southern Kazakhstan, the species was observed in the ephemeral desert (loess), on the plains and also on hillsides.  It is commonly found in the grain-growing fields.  A closely related species, Promachus laciniosus Beck, was noted along the grassy banks of the Syr-Darya River.

In south Kazakhstan, the flight of the Promachus leontochlaenus Loew continues from the middle of June until the end of July; in Tentek-Sai from about the 20th of May until the beginning of July.  The numbers of individuals gradually increase and reach a maximum toward the middle of June, after which numbers quickly decline.  By marking the insects with coloured paint, Jackson (1954) in Tanganyika, established that certain individuals (Promachus flavipillosus Rog.) fly not longer than 15 days and on an average for only a week.  Whereas, when the mass flight of the species continues over a month, separate individuals are found over a period of several months.  In other words, during the time of the species' flight, there occurs a replacement of the older individuals by new offspring.  It is possible that this also holds true for Promachus leontochlaenus Loew.

The imago emerges from the pupa about 10:00 a.m. when the temperature of the earth's upper layers is a little more than 20°C.  Within two to three hours the chitin becomes completely hardened and the colour pattern is established.  The robber fly then begins to hunt.

Like the majority of robber fly species, Promachus leontochlaenus Loew spends an entire lifetime in a rather limited area consisting of only a few hectares.  Within these boundaries individuals have hunting grounds several square meters in size.  Under ideal conditions individual robber flies hunt here for a period of several hours or even a whole day.  They stalk their prey, sitting on the stems  (ferula) of tall umbelliferous plants, wormwood, etc., at a height of 30-80 cm from the ground.  Constancy of a hunting ground depends on the weather, the amount of food and other factors.  Robber flies are more active in hot, sunny weather, but only when the temperature does not exceed 35°C.  In cloudy weather and even in the morning and evening when the temperature is lower than 20°C, they are immobile.  In warm but windy weather they sit on low plants but occasionally during a strong wind they may move onto the ground.  During heat of 35°C or higher they endeavour to sit as high as possible (up to 3 meters) on the shady sides of tall stalks and branches where they gather in large masses.  During the drought of 1955 in Tenek-Sai, M.P. Malkovsky observed rows of these insects on the tent ropes.  It was possible to gather them easily by hand.  In 1957, the weather was cooler and there was no trace of such a massive congregation of robber flies.  During each day Promachus leontochlaenus Loew completes vertical migrations up and down a plant in accordance with the weather conditions and the temperature.

The abundance of prey notably affects the density of robber fly distribution.  Water, odours, shade, protruding objects in the expedition camp attracted great numbers of a variety of insects: flies, bees, butterflies, wasps, etc.

Here on wooden fences, poles and telegraph lines, more than 50 Promachus leontochlaenus Loew gathered simultaneously while at the same time only single individuals per hectare were noticed in the surrounding area.  The density of robber flies multiplies many times in areas where there are numerous dry stalks of ferula and in wheat fields (Fig. 1).  The loose soil of the wheat fields also attracts the robber flies since it provides excellent conditions for survival of their larvae.

Flying short distances in the search of suitable conditions for survival, the robber flies become heavily concentrated in specific areas.  With more widespread favourable conditions the robber flies become more evenly distributed.  Consequently, concentration of a large number of robber flies in one area usually leads to the complete extermination of insects suitable to their diet.

Promachus hunt their prey almost exclusively while in flight and from a distance of several centimeters up to 2-3 meters.  Most often their flying prey is back lighted against the sun.

Promachus leontochlaenus Loew prefer to hunt large prey (Fig. 2), like beetles (Table 1).

Robber flies suck out the juices of their prey through the head, thorax and more rarely the abdomen.  Beetles, which are well protected by chitinous elytra, are usually pierced through the upper abdomen between the elytra causing the latter to extend to the side.  The size of the prey varies from 5 to 30 mm averaging 15-16 mm.

Based on  the graphs presented in Figures 3 and 4 it is easily seen that insects, flying in large numbers at a given time, comprise the major part of the robber flies' prey.  Hence, during the mass flight of the May beetles, Cyriopertha glabra Gebl, the robber flies feed on this insect. Towards the end of July, prey become very limited and the role of bugs and manure beetles, (Gymnopleurus), locusts and even members of their own Promachus species in the diet of robber flies takes on greater significance.

At times Promachus leontochlaenus Loew happen upon other organisms, which become included in the usual diet. For example, spiders are devoured by robber flies when they are seated on branches.  The following observation illustrates this.  When a robber fly unexpectedly comes into contact with a spider, a series of reflex actions is the result.  In self- defense, the robber fly seizes the spider with its legs.  From there the process is the same as with any prey the robber fly kills and devours.  It is possible to give an analogous explanation for the scene presented in Figure 5.  The robber fly sat on a wire in the same place where another robber fly was seated.  As a result of this contact, one of the robber flies was pierced in the abdomen by the proboscis of the second.  Since the poison of the robber fly acts instantly, the first became the victim.

It is most difficult to calculate the number of insects devoured by a single robber fly.  It was noted several times how a robber fly would discard in flight one already dead victim in order to pursue another prey.  In another instance, a female robber fly spent two hours one afternoon sucking out the juices of another robber fly of the same species.

It was stated earlier that calm and sunny weather were the ideal conditions for hunting.  During such days up to 90 percent of the robber flies were observed feeding in the mornings.  On June 4, 1957, from 12:30 to 2:00 p.m. all the robber flies found in the research area were feeding on their prey.  The graph in Figure 6 shows the daily feeding activity of robber flies and from this chart it is seen that the greatest catch of prey occurs between 12:00 and 1:00 in the afternoon and the second largest catch between the hours of 6:00 and 7:00 in the evening.  The amount of time a robber fly spends devouring its prey varies and depends on a series of factors:  The satiation of the robber fly, the size of the prey, the time of day, etc.  In comparison with data collected on other species of robber flies it is possible to assume that one specimen could hardly devour more than 5 to 8 victims of average size even under the most favourable conditions.  With excessive feeding the extra food or possibly a definite major portion of the food is eliminated through the anus in the form of numerous droplets.  This process continues simultaneously with sucking.  Feeding activity decreases suddenly with a change in the weather.  The female robber flies feed more than do the males.  Out of 103 victims, 74 were devoured by the females.

The various types of prey are shown in Table 1.  The change in the composition of prey during the period of the robber flies' flight is depicted in the Figures 3 and 4.  The curves showing the role of beetles like Cyriopertha glabra Gebl and Gymnopleurus in the diet of the robber fly prove to be quite interesting (Fig. 4).  For example, Glymnopleurus flies all summer and even appear in great numbers before the flight of the robber flies, but Glymnopleurus only becomes a part of the robber flies' diet after the robber flies have begun feeding on Cyriopertha glaba Gebl. (i.e., almost two weeks after the beginning of the robber flies' flight).  Hence the number of Gymnopleurus increases continually until the moment when it becomes, for a short time, the main prey of the robber fly.  We find a similar example of this in the case of large Eristalis tenax L. that are fed on by Machimus rusticus Meig.  May beetles fly much slower and are more easily hunted than are Gymnopleurus which have a large wing spread and fly more swiftly.

Copulation of Promachus leontochlaenus Loew is not preceded by any courtship, which differs from many other robber flies, but nonetheless has several interesting peculiarities of its own.  The female seats herself for the night on the side of a stalk near the top of a tall plant usually an hour before sunset.  She carefully selects solitary branches or the outside branches of bushes.  In a half hour the mass flight of the males begins.  They fly usually against the sun, piloted only by their vision, and examine thoroughly the tall plants.  On June 16, 1957, not far from the expedition camp in Tentek-Sai, 46 males were observed to arrive within 30 minutes (repetitions are possible).  They flew to dry branches of tamarisk that had been purposely placed in the area in order to observe robber fly mating.  The flight of the males ceases before sunset.  Finding a female, the male wraps his legs around her and bends his abdomen downward; at this moment, the upper pincers of the hypopygium are spread apart similar to claws and form a right angle with the abdomen (Fig. 8A).  With these pincers the male takes hold of the ovipositor of the female while sitting behind her (Fig. 9).  At the same time the small tail or brush of the last abdominal tergite is placed toward the side or almost downward (Fig. 8B), i.e., the terminal segments of the abdomen of the male and the female are turned about 90° to the normal position.  Often only the apical first or second tergites of the male are turned.  Copulation lasts the entire night and ends about 8 or 9 in the morning depending on the weather conditions.  Figure 9 shows six pairs of robber flies mating on one bush.  Robber flies of this species rarely mate during the days (where conditions) are favourable for feeding.  At such a time the female is busy sucking her prey.  We did not observe any cases where females would attack males during or after copulation.  During daily migrations the female drags the male behind her, the male also spreading his wings for flight.  At any sign of danger the male is the first to show disquiet.  Males often make determined attempts to chase and mate with such distantly related robber flies as Stenopogon superbus Portschinsci.  Also, males en masse endeavour to mate with females who already have mates and often do not notice lone females sitting near them (at a distance of 30-40 cm).  

By marking the backs of robber flies with colour (coloured paint), we were able to establish that both the males and females mate several times.  One female was observed mating with different males three nights successively.  It is possible that the maturation of the eggs takes place during a single night since the egg-laying was most often observed in the morning.  Probably each set of eggs requires a separate fertilization.

Promachus leontochlaenus Loew differ from other species in that they deposit multiple eggs at the same time (Fig. 10).  The eggs are placed in straight rows and covered with a foamy protective secretion.  The length of the egg case varies from 3.2 to 10 mm, the depth from 1 to 3.7 mm and the width from 2.3 to 3.4 mm; the number of egg cases varies from 2 to 6.  The eggs are laid in two to six rows.  Externally they have the shape of a crookedly extended mound, light-yellow in colour, and look very similar to horse-fly eggs.  The protective covering is loose, easily peeled at contact, and of various thickness.

Places of oviposition differ widely.  Usually they include thin branches of umbelliferous plants (most often the ferula), panicle and the upper parts of grain stalks (meadow grass), wheat-ears, and dry branches of various other bushes.  During egg-laying the female bends her abdomen, touching the substrate with the ovipositor, secretes a drop of the foamy covering to which she fastens egg after egg while moving backward, and finally covers all the eggs with the same foamy secretion.  Oviposition of 20 to 25 eggs continues about 15 minutes, after which the female flies across to a neighbouring plant, cleans herself and rests.  If the oviposition is large she, undoubtedly, is very tired since it is easy to catch her by hand.

All the large clusters of eggs found in Tentek-Sai near the expedition camps were on the branches of tamarisk, the medium-size ones were on ferula bushes and wheat-ears, and the small ones on the panicles of meadow grass and on isolated ferula plants.  As has already been said, prey were abundant in the vicinity of the camp whereas nearby  fields of meadow grass were especially poor (in terms of prey density).  From the above it follows that the size of the oviposition (number of eggs deposited) is directly related to the diet of individuals.

Five days after oviposition the larvae begin to emerge (from the eggs).  This process continues for two or three days.  It begins always around 8 o'clock in the evening in all weather conditions and continues about an hour.  After making an opening in the amnion of the egg and in the protective covering (chorion), the larva crawls quickly upwards along the rough surface of the egg-mass.  When there remains only one or two last segments within the egg, the larvae straightens out, lying horizontally and is carried away by the wind.  When it falls to earth it quickly hides in the soil.

The length of the larvae (1st instar) is about 3.5 mm and their bodies are all typical (of the typical shape) for robber flies.

The large robber flies, Stenopogon avus Loew and Satanas gigas Eversm., are among the enemies of Promachus leontochlaenus Loew.  In the evenings dogs catch and eat robber flies.  It was also observed how the Turanian locusts gathered (fed upon) the eggs during the heat of the day on tall plants.  Other robbers feed on the eggs during the night.

In certain years Promachus are quite numerous.  Due to their ability to concentrate in areas abundant with prey, the species often completely exterminates insects suitable for food in these areas.  Therefore, the economic value of the robber fly is very interesting (?high?).  The question of the feeding habits of the larvae remains unclear.  According to data provided by Bromley (1930), in the United States the larvae Promachus fitchii Osten Sacken feed on the larvae of Phyllophaga fusca and of other insects.  Depending on conditions, the adult Promachus leontochlaenus Loew can be either harmful or useful.  In Tentek-Sai this particular robber fly is common.  As was already stated, its density in the wheat fields is greater than in the surrounding desert.  Here also Cyriopertha glabra Begl. is found from June through August - one of the main pests of the Southern grain fields.  Since there are few other insects serving as food for the robber fly this beetle becomes all the more important as a source of nourishment.  Promachus leontochlaenus Loew is also commonly found in virgin soil, but its value there lessens because of its destruction of useful Hymenoptera.  Hence, if it is impossible to speak of the complete extermination of beetles by robber flies, nonetheless it is also impossible to negate the active role of the robber fly in limiting the spread of beetles and other pests, especially in the slump years of the latter.  The robber flies also live off of other insects that have no particular economic value, such as Gymnopleurus.  On the other hand, all species of Promachus destroy a large number of bees, and Kazakhstan is no exception (Bromley 1930).  Promachus leontochlaenus Loew is particularly harmful to bees in the Alma-Alta area.

It is clear then, that the economic importance of Promachus leontochlaenus Loew can be different under different circumstances.  It is unconditionally useful in areas under grain crops, but near bee yards it causes an obvious loss.

However, in areas of honey production there is a simple and effective method of destroying this robber.  Around the bee hives place dry branches, on which the robber flies enjoy spending the night.  It is possible to gather them from these branches after sunset and in the early morning.  Only remember that robber flies choose branches with few twigs (Fig. 11 & Fig. 12).
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***Note: only biological information on robber flies has been translated

** Editors notes in parentheses & boldface

pp. 42‑55. Re: These were the only references to robber flies as predators.

p. 42. (para 2) Taken from Zimin (1934), herein is a 1ist of parasitic and predatory insects living at expense of the turanskij locust (Calliptamus turanicus Tarbinsky). Among hymenopterous predators, he lists: Tachites vada Kobl. , Tachites ovesa Kahl.,  Tachysphex hauseri;  dipterous parsites/predators: Stenopogon avus Loew, Promachus, Stenopogon porcus Loew as well as Triclis olivaceus Loew, Neomochtherus farinosus (Aneomochtherus farinosus Loew, not v. d. Wulp), Saropogon dasinotus Loew (dasynotus Loew), Selidopogon quadripunctatus  (?) (= Dasypogon octonotatus Loew (?)), Satanas gigas Ev.  Zaklivatkin (1931) implicates Mylabris frolovi Germ. and Cytherea setosa Par.  (Diptera:Bombyliidae).   And Mishcheuko (1952), in addition to the above‑names, includes, Anastoechus nitidulus Fabr. (Diptera:Bombyliidae) , Callestoma desertorum Loew and possibly Anthrax oophagus Par. (Diptera:Bombyliidae)
p. 45.   (In Kazakhstan) Two species of robber flies live off of these locusts, Stenopogon porcus Loew and S. avus Loew. According to our observations, the former feeds primarily on Acridid nymphs and in 1958 grasshopper nymphs constituted 33% of its diet (Lehr, 1958).  The latter feeds on winged Acrididae and its basic food is the male desert locust (Calliptamus barbarus Costa) (Lehr, 1961). Robber flies congregate where there are grasshopper concentrations. According to our observations, in such instances 20‑40% of the population is destroyed.  In 1961, I observed large congregations of S. avus in camel thorn thickets, possibly due to the previous year's feasting on the desert locust.  Inasmuch as the grasshopper frequently changed its feeding place, it is possible that the robber flies, having emerged in large numbers and not having found its basic "food component" were starving and cannibalism flourished among them.  Satanas gigas Ev. chose grasshoppers as incidental prey.

p. 46. In 1960, female S. avus were forced in part to feed on males of the same species (cannibalism) since their basic prey ‑ grasshoppers were non‑existent, and there were no other insects capable of supporting the development of this insect in the desert.

p. 47.  (in 1959)...1arge numbers of grasshoppers were infected with fly 1arvae.  Predatory robber flies hunted them over 35‑60 days.

(in 1960) no cases of infection from parasitic flies were recorded.  Predatory robber flies, probably due to dryness of the air, didn't succeed in establishing a water balance and in each of the separate emergences, their flight lasted no longer than 10‑12 days.
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** Editors notes in parentheses & boldface
p. 97, para 1. In Moscow State University museum are male and female Stenopogon superbus with Engel 's determination as S. avus and a male S. macilentus determined by Engel as S. antor, traced by him to be a synonym for S. strataegus.

p. 97, para 2. The two latter erroneous determinations made by Engel were used as a base while examining species of the genus before receiving the typological material described above. This was reason for errors contained in previous works (Lehr 1958a, b, c; l961 a, b). It is interesting that this inaccurate nomenclature is preserved by Engel for part of the individuals of S. macilentus and in following works led to erroneous confirmation of a find of S. strataegus in N. Chirla and Mongolia (Engel 1940). Bromley 1945 later repeated this error.

p. 98, Fig. 2. –  Photo of Stenopogon porcus with locust (grasshopper) as prey 

          Fig. 3. –  Line drawing of wing of Stenopogon heteroneurus Macquart

p. 99, Fig. 4. – Upper forceps of male genitalia of Stenopogon sabaudus harpax Loew (after Engel 1930)

          Fig. 5.  Line drawings of dorsal surface of abdomens of S. caracinus, S. callosus, S. macilentus and S. marikovskii showing color patterns

p. 101, Fig. 6. –  Line drawing (lateral view) of genitalia of Stenopogon cinereus, plus ventral view of its gonostylus

p. 101, para 3; Daily regime of S. avus (Lehr 1961, referred  to as S. heteroneurus): male wakes up at sunrise and sets out in search of female ‑ at this time he makes vertical take‑off flights to heights of 3 or more meters. The number of takeoffs gradually increases, as if the dance tempo were speeding up...male orients self well with the surroundings and seldom flies beyond limits of female habitat; she, usually flies up to meet him. Copulation lasts an average of 40‑45 minutes and terminates about 10‑11:00 a.m. At this time her prey ‑ grasshoppers ‑ begin to fly around. Maximum feeding occurs at noon. Having taken adequate food, the female begins to lay eggs. This process reaches maximum intensity about 5:00 p.m.

Pp. 104‑105  Table 2 ‑ Comparison of nomenclature for species of robber flies used by previous authors and that adopted for this article.

Column headings: 1. Numbers

2. Adopted for this article

3. Engel (1930)

4. For the Pamir, Mongolia, and N. China; in Engel (1934, 1940) Enderlein (1933) and Broml ey (1945).

5. Shtakel'berg (1933)

6. In the author's works (1958 a,b,c; 1961 a,b) Erroneously

p. 105, para 1. Judging by the structure of the ovipositor, all species of the genus lay eggs in soil. During short flights from place to place, the female moves across the soil, testing the hardness with end of the ovipositor in shade of various shelters ‑ bushes, under dirt clods, in burrows, under tent awnings. It is characteristic for her to "err". Eg., she may lay eggs under a leaf blown in by the wind. Finding a loose piece of ground, the female, using the crown of spines on ovipositor like a drill‑bit, buries her abdomen up to thorax. The process of oviposition lasts about 10 minutes. Afterwards the ovipositor is gradually removed and the opening simultaneously covered with earth, scraped from the walls of the cavity. Having freed her abdomen, the insect camouflages the opening with a peculiar movement of the last abdominal segments. After a brief rest, the asilid flies away. The egg package contains 10‑20 eggs, cemented into a common bundle. The robber flies spend the night in dense thickets near the grass sod.

p. 105, para 2. Species flying in May: S. porcus has a slightly different daily regime, which partially depends on the behavior of prey. Behavior patterns are not so strictly adhered to, and often disrupted. The female usually lays eggs in the morning after which she begins to hunt; about 6‑8 p.m. most begin to copulate and remain in this position until morning. As calculations and special observations have shown, copulation takes place many times. With adequate quantities of prey and good weather, copulation and oviposition take place daily (Lehr 1958c).

p. 105, para 3. The prey of Stenopogon species is diverse; probably the flight period for individual species will nearly always coincide with the appearance of individual massed species or definite biocenotic groups of insects in large numbers. S. porcus lives basically at expense of locust/grasshopper nymphs; S. avus at the expense of adult Dociostaurus and Notostaurus male grasshoppers. In periods of drought and hot weather, food is a source of moisture.

Pp. 106-107. Table 3. Composition of prey (numbers & percent) by year for Stenopogon avus Loew.

Column headings: 1. # of Order

2. Composition of prey

3. Examples

4. Over‑all

5. Class

6. Order

7. Suborder

8. Including species

9. Of these, larvae of III ‑ V ages

10. Of these larvae of V age

11. Of these, larvae of III ‑ IV age

12. Of these larvae

13. Including

14. Including families

15. Including species

16. Including genera and species

17. Winged

18. Sum

p. 108, para 1. Robber flies may catch non‑characteristic insects under abnormal conditions, thus, in 1961, the driest, hottest of all the 10 years of our observations, S. avus preyed on praying mantis nymphs~ 'empuz'?? and others not found under more favorable conditions (8 ex. ‑ 5.3%).

S. porcus preys on locust/grasshopper nymphs, not on in‑flight insects as other species do.

It is possible that congruent reasons caused the generation of closely related pecularities in appearance of S. zimini. Such modifications in behaviour of capturing prey probably accounts for the peculiar configuration of the rear femurs and the development of abundant stout bristles in S. harpax.

p. 108, Fig. 7. –  Line drawings comparing shape of face of Stenopogon junceus with that of Stenopogon maricovskii
Pp. 108-111.  Key to species of Stenopogon
p. 111.  Group macilentus
1. S. macilentus, p. 112
         S. macilentus mongolicus, Lehr, subsp. n., p. 114

p. 112. Re: theory of migration of Stenopogon into USSR in three waves.

p. 113. Fig. 8. –  Map illustrating theory using Stenopogon callosus Loew and S. albociliatus Hermann as examples

p. 114, para 2. The fourteen examples of prey (of S. macilentus Loew, 1861) belong to five orders: Odonata ‑ Sympetrum; Orthoptera ‑ female Oedaleus decorus Germ.; Hymenoptera ‑ domestic bee; Diptera ‑ Eristalis tenax L., two male Selidopogon octonotatus Loew, two tachina flies and 1 Muscidae; Lepidoptera – 5 examples (Macroglossum, Pieris rapae L., Colias, Satyridae & Noctuidae). 
p. 114. Fig. 9. –  Line drawings of the male genitalia (lateral view) of Stenopogon macilentus Loew, S. macilentus mongolicus, Lehr, subsp. n., S. marikovskii Lehr, sp. n., plus ventral view of their gonostyli.

p. 115, para 1.  2.  S. marikovskii Lehr, sp. n. -‑ behavior and feeding habits discussed in Lehr, 1961a – referred  to as S. albociliatus.

3. S. flavibarbis Enderlein, 1933, p. 115

p. 116. Fig. 10. –  Line drawings of the male genitalia (lateral view) of Stenopogon flavibarbis Enderlein, S. flavibarbis occidentalis, Lehr, subsp. n., and S. marikovskii Lehr, sp. n., plus ventral view of their gonostyli.

p. 116-117, para 3.  (S. flavibarbis Enderlein, 1933) ‑ Prey ‑ three flies, including Therevidae and Bombyilidae ‑ Anastaechus asiaticus Beck.

4. S. hradskyi, sp. n., p. 117

5. S. kaltenbachi Engel, 1929, p. 117


    S. kaltenbachi orientalis Lehr, subsp. n., p. 119

p. 117. Fig. 11. –  Line drawing of the male genitalia (lateral view) of Stenopogon hradskyi Lehr, sp. n.

p. 118. Fig. 12. –  Line drawings of the male genitalia (lateral view) of Stenopogon kaltenbachi Engel, & S. kaltenbachi orientalis Lehr, subsp. n. and that of an intermediate form, plus ventral view of their gonostyli

p. 119. Group nigriventris
6. S. nigriventris Loew, 1868, p. 119

7. S. callosus Pallas, 1818, p. 119

p. 120. Fig. 13. –  Line drawings of the male genitalia (lateral view) of Stenopogon nigriventris Loew & S. callosus Pallas and that of an intermediate form, plus ventral view of their gonostyli
p. 120. Group albociliatus

       8. S. albociliatus Hermann, 1929, p. 121

p. 120, para 3. Sub‑group albociliatus ‑ species artificially grouped by common features in structure of dististyle ... ecology unknown, information regarding distribution far from complete.

p. 121. Fig. 14. –  Line drawings of the male genitalia (lateral view) of Stenopogon albociliatus Hermann and S. zinovievi Lehr, sp. n., plus ventral view of their gonostyli

p. 122, para 2. (S. albociliatus Hermann, 1929) ‑ prey belongs to four orders: Orthoptera ‑ female Chorthippus longicornis (Latr.) and a cricket nymph, five beetles, including 1 Alleculidae and four lamellicorn beetles (Scarabaeidae), Hymenoptera; l winged ant and 1 domestic bee, one butterfly from the Saturinid group?

9. S. cinereus Engel, 1940, p. 122

10. S. zinovievi Lehr, sp. n., p. 122

p. 123. Group sabaudus

11. S. sabaudus Fabricius, 1794, p. 123

12. S. laevigatus Loew, 1851, p. 124

p. 124. Fig. 15. –  Line drawings of the male genitalia (lateral view) of Stenopogon sabaudus Fabricius, S. sabaudus harpax Loew and that of an intermediate form, plus ventral view of their gonostyli.

p. 124, para 5. Engel (1930) is certainly describing S. flavibarbis or S. hradskyi under taxonomy S. laevigatus milvoides.

13. S. xanthotrichus Brullé, 1832, p. 125

14. S. porcus Loew, 1870, p. 125

p. 125. Fig. 16. –  Line drawings of the male genitalia (lateral view) of Stenopogon laevigatus Loew, S. xanthotrichus Brullé and that of an intermediate form, plus ventral view of their gonostyli.

p. 126. Fig. 17. –  Line drawings of the male genitalia (lateral view) of Stenopogon porcus Loew and  S. mediterraneus Lehr, sp. n., plus ventral view of their gonostyli.

p. 126, para 4. (S. porcus Loew, 1870) Biology of species described in Lehr 1958c. Addition to prey of species for years 1959‑1961 as follows: Araneae -1, Odonata ‑ 1, Orthoptera ‑ 9 nymphs and 1 adult female Dociostaurus plotnicovi Uv., Neuroptera - 1, Diptera - 2, including male Promachus canus leontochlaenus Loew, Lepidoptera - 1 (from Pyralidoidea super‑family).

      15.  S. mediterraneus Lehr, sp. n., p. 126

p. 127. Group stackelbergi

16. S. stackelbergi Lehr, sp. n., p. 127

17. S. sciron Loew, 1873, p. 128

                S. sciron superbus Portshinski (comb. nov.), p. 128

p. 128. Fig. 18. –  Line drawings of the male genitalia (lateral view) of Stenopogon stackelbergi Lehr, sp. n., plus ventral view of its gonostylus.

Pp. 128‑129, para 5. (S. sciron Loew, 1873) Subsequently S. sciron superbus Portschinski (comb. nov.) sp. S. sciron s. str. was described by Loew in 1873 from Shakbrud (pusci) based on specimen with black hairs on base of the costal vein ‑ we take this variation as the primary variant. In same year Porchinski described the new species S. superbus from Astrobad (Iran) and Loew (1873), S. theseus from Astrakhan', which were reduced by Engel (1930) to synonyms with S. superbus. Study of those samples in our possession shows a great variability in coloration of S. superbus...the separate parts of the hypopygia are also inconsistent, esp. the basistylus. Based on above, we consider S. superbus a subspecies of S. sciron. It is true S. sciron doesn't produce individuals with black setae on the costal vein and similar changes in coloration on other body parts over the entire broad areal in Central Asia, so color differentiations seem stable. But on the other hand, all differences in coloration are entirely confined within the distinct habitats of these populations, consisting in the general difference in humidity of the flight period. Intermediate individuals may be expected from territory of Northern Iran, from where the material is very limited.

p. 129. Fig. 19. –  Line drawings of the male genitalia (lateral view) of Stenopogon sciron Loew,  S. sciron superbus Portshinski and that of intermediate forms, plus ventral view of their gonostyli.

p. 130, para 2. Prey of S. sciron superbus Portshinski belongs to three Orders ‑ Orthoptera ‑ male Calliptamus italicus L. and Chorthippus bruneus (Thunb.); "true" bugs (Hemiptera) Carpocoris lunulatus G.; Diptera ‑ Sepsidae, Promachus canus Wied. and Stenopogon macilentus Loew.

18. S. rufipilus Loew, 1873, p. 130

19. S. avus Loew, 1874, p. 130

p. 131. Fig. 20. –  Line drawings of the male genitalia (lateral view) of Stenopogon rufipilus Loew, plus ventral view of its gonostylus.

p. 131. Fig. 21. –  Line drawings of the male genitalia (lateral view) of Stenopogon avus Loew, S. avus solsolacearum Lehr, subsp. n. and that of an intermediate form, plus ventral view of their gonostyli.

p. 132, para 2. (S. avus Loew) Biology described earlier (Lehr 1961b, under taxon. S. heteroneurus). Composition of prey presented in Table 3. 

p. 132, para 3. Subspecies S. avus solsolacearum Lehr ‑ fly in hottest summer months (June‑July), but light tones still dominate.

20. S. heteroneurus Macquart, 1838, p. 132

21. S. zimini Lehr, sp. n., p. 132

p. 133. Fig. 22. –  Line drawings of the male genitalia (lateral view) of Stenopogon zimini Lehr, sp. n., plus ventral view of its gonostylus.

Pp. 133. Group strataegus.

22. S. strataegus Gerstaecker, 1861, p. 133

23. S. milvus Loew, 1847, p. 133

24. S. schisticolor Gerstaecker, 1861, p. 133

25. S. caracinus Loew, 1847, p. 133

                 There is confusion about this species, established by Loew (1847), who described it on basis of a female with atypical coloration, especially of the legs, without indicating exactly the place in which it was found. As a result, Engel (1930) relegated samples to Central Asia. TR note ‑ he gives two areas, both of which are usually translated 'central '. I don't know the exact difference‑‑"a larger area" and "more specific". Relating to S. caracinus, Enderlein (1939), describing a new species from Pamyr, established a homotype from Central Asia, relating S. hradskyi sp. n. to it.

p. 134. Fig. 23. –  Line drawings of the male genitalia (lateral view) of Stenopogon strataegus Gerstaecker and S. milvus Loew, plus ventral view of their gonostyli

p. 134. Fig. 24. –  Line drawings of the male genitalia (lateral view) of Stenopogon schisticolor Gerstaecker and S. caracinus Loew, plus ventral view of their gonostyli

p. 134. Group elongatus.

26. S. elongatus Meigen, 1804, p. 135

27. S. cervinus Loew, 1861, p. 135

28. S. elongatissimus Efflatoun, 1937, p. 135

29. S. junceus Wiedemann, 1820, p. 135

p. 135. Fig. 25. –  Line drawings of the male genitalia (lateral view) of Stenopogon elongatus Meigen, S. cervinus Loew, S. junceus Wiedemann and that of an intermediate form, plus ventral view of their gonostyli.

p. 136, para 3. Below are given descriptions of species, the systematic position of which is unclear. Beginning with S. variabilis Lehr sp. n

30. S. variabilis Lehr, sp. n., p. 136

31. S. mollis Loew, 1868, p. 137

32. S. koslovi, lehr, sp. n., p. 138

33. S. brevipennis Wiedemann, 1820, p. 138

34. S. pseudosabaudus Lehr, sp. n., p. 138

p. 137. Fig. 26. –  Line drawings of the male genitalia (lateral view) of Stenopogon variabilis Lehr, sp. n. and S. mollis Loew, plus ventral view of their gonostyli

p. 138. Fig. 27. –  Line drawings of the male genitalia (lateral view) of Stenopogon koslovi, lehr, sp. n., S. brevipennis Wiedemann, and S. pseudosabaudus Lehr, sp. n., plus ventral view of their gonostyli.
p. 139. Conclusions.

p. 139, para 2. The greatest number of species inhabit mountain slopes characterized by dry steppes or semi‑deserts (Table 1, third landscape group), which is probably not accidental. Even in most harsh periods of the glacial epoch, the South slopes, at least of Kazakhstan and Central Asia (EpegreeAguar), could be inhabited by contemporary forms. The very ruggedness of the relief, a wealth of microclimates unconditionally promoted an energetic morphology and preservation of species after numerous migrations ‑ the result of sharp climatic fluctuations.

p. 139, para 3. In each robber fly group, the desert species are always well‑distinguished by genital ia of those representatives of the third landscape group accepted by us as standards (S. marikovskii, S. avus, and others). At same time, inhabitants of 1st landscape group are easily distinquished by coloration from the proposed standards, and only with difficulty, or are almost indistinguishable based on genitalia (S. flavibarbis and S. macilentus, S. laevigatus and S. sabaudus). On this basis, the majority of groups and sub‑groups presented in Table 1 (or a part of the species they contain) must be considered polytypical species and their landscape variations ‑ subspecies...

p. 140, para 4. It is interesting to reflect on the relationship of the sexes in humid and dry years in the desert for Neomochtherus tridentatus Loew. (Lehr,1961a) and Eutolmus implacidus Loew (Lehr 1962). For these first two species, an increase in humidty and low temperatures leads to predominance of females and for Stenopogon – a predominance of males. The "demand" demonstrated by these two groups to external conditions are diametrically opposed. The relationship between sexes and coloration for N. tridentatus and E. implacidus are in obvious dependence on the spring weather, when these insects are in prepupal or pupal phase. Thus, it is possible to postulate that sex is determined during the final developmental stages of the individuals.

