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FOREWORD

I am very pleased to present to the English speaking readers the
book “Apiculture” written by one of the steadiest promoters of the
biological reality, one of the most active researchers of this reality in
the world of the bee — Professor Gurghen Artashesovich AVETISYAN.

Chief of the Genetics and Apiculture Chair of the Agriculture
Academy “Timiriazev”, Moscow, since 1956, professor AVETISYAN,
though 70 years old, is a tireless leader and adviser of his students and of
a great number of famous specialists. Author of apicultural films, parti-
cipant in expeditions in the Foar East, in the North of Russia or in
India, he is a permanent example of an active scientist. His lectures
with the Academy, a modern combination of theory and practice which
the future graduates will be faced with, are attended, every year, by
students from wvarious countries who come to specialize in apiculture.

His lectures delivered during one of the post-university courses at
the International Beekeeping Technology and Economy Institute in
Bucharest are still in our minds and were an example of advanced ideas
in apiculture.

As @ recognition of his special merits in his teaching and research
activity and as a token of appreciation for his broad orientation in one
of the Soviet apicultural schools, APIMONDIA has elected him among
his honorary members. In the present book, starting from the place and
role of apiculture in the national economy, the author understood to im-
part his comprehensive scientific and didactic beekeeping experience, and
its application in the social-economic practice of the Soviet apiculture and
agriculture, under the pedoclimatic conditions specific to the various zones
where bees are kept. In addition to presenting the apiculture in the
USSR, reference is also made to the pertinent aspects of apiculture in a
number of other countries.

Approached from the point of view of the biologist, professor and
beekeeper, here are clearly presented the ways and means of keeping
bees, the application of advanced and high productivity techniques and
the increase of economic efficiency as well as other necessary knowledge
for the management of beekeeping units.



Special attention is granted to the peculiarities connected to the pre-
paration of the bee colonies for foraging, to the rearing of queens and
selection of bees, to the migratory beekeeping and production of pack-
age bees.

Written as a manual for the students of agronomic and zootechnical
universities, this book is also a practical and efficient instrument for the
multilateral training of beekeepers especially of those who are working
in commercial apiaries.

I warmly recommend this book which appeared in Russian at the
KOLOS Publishing House in 1975 both as a manual for the beekeeping
students and as a means for the reader to get acquainted to the achieve-
ments of the Soviet apicullure which are presented by this great
professor and distinguished friend of the beekeepers everywhere.

Prof. Dr. Eng. V. HARNAJ
President of APTMONDIA



INTRODUCTION

The Importance of Apiculture for National Economy. The impor-
tance of this branch is determined on the one hand by the existence of
numerous valuable products obtained directly from the apiary and on
the other hand by the huge part played by the honey bees in cross
pollination, increase of crop and improvement of quality of the entomo-
philous farm seeds and fruit yields.

The honey produced by most bees is a valuable food, with thera-
peutical and idietetic qualities. Unlike common sugar (sucrose-di-
saccharide), which is usually met in consumption, honey is mainly made
up of monosaccharides, which are easily and directly assimilable by the
human body. During the process of turning the floral nectar into honey,
the most disaccharides are decomposed under the action of invertase
secreted by special glands of the bee, into glucose and fructose — simple
sugars. Floral honey contains 75—800/, glucose and fructose. Ripe honey
has a 18-—20v/, water content. Honey also boasts salts of hydrochloric,
phosphoric, carbonic and sulphuric acid, easily assimilable by the human
body, as well as mineral substances (ferrum, manganese, calcium, magne-
sium, sodium, cobalt, etc.) necessary for the latter’s normal develop-
ment. Honey also includes small quantities of enzymes (invertase, dia-
stase, catalase, etc.) and vitamins, Honeys are differentiated by their
specific flavour and the different oils that lend them a pleasant, character-
istic aroma. Honey has bactericid properties. From times immemorial
it has largely been used not only as a valuable food but also as a thera-
peutical means in treating gastric and intestinal affections as well as
against other diseases. Honey contributes to the improvement of the
general condition of the human body. It is highly efficient with children.
Honey is used in confectionary and beverages e.g. mead etc. )

The average annual marketable honey production in the USSR
ranges between 120 and 150 thousand tons.

The second important bee product is beeswax. Three quarters of
the wax obtained in the country under the form of raw material is
processed by factories producing comb foundation for apiaries. The re-
mainder is used in several important industries : the electrotechnics and
radiotechnics — for turning out insulating materials and condensers,
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aviation — for various covering and imbibing emulsions, in textile and
leather industries, wood-processing industry, pulp and paper industry,
glass industry, laquers and dyes industry, perfumery and pharma-
ceutical industry, etc. Wax is used to prepare grease for skis, for moulds
in sculpture and it is also part and parcel of grafting mastic.

In addition to honey and wax, further products are obtained from
honey bees: bee venom, royal jelly, propolis and pollen. Bee wvenom,
under the form of preparations turned out by pharmaceutical industry,
is used for treating radiculitis, sciatica, polyarthritis, rhewmatism and
other diseases. The preparations with royal jelly (Apilac and others) are
used in medical practice for treating cardiovascular diseases and for acti-
vizing hematopoiesis. Royal jelly is used in perfumery, in preparing spe-
cial ecreams and ointments. Propolis, which has bacteriolytic properties,
has been lately used in human and veterinary medicine to an ever greater
extent, in treating a great number of diseases. Finally, pollen has arous-
ed a great interest among the physicians and dieteticians in this country
and abroad: it possesses a high content of vitamins and mineral sub-
stances and it holds an important place in the marketable production
of sovkhozes specialized in bee keeping. With every passing year in-
creasing numbers of queens and package bees are produced,

Thus, in 1973 the breeding apiaries sold over 300,000 queens and
50,000 package bees. ‘

The pollination of entomophilous crops by honey bees acquires a
great economic importance in the large-scale farm approach. In the areas
of intensive farming, in the conditions of concentrating and specializing
agriculture, bee-keeping becomes an important help for growing crops
and improves the quality of fruit and seeds with many entomophilous,
fodder, fruit, berry, leguminous, technical and medicinal crops.

The evolution of the higher flower plants has been conditioned by the evolu-
tion along times of pollinating insects, In the process of evolution special adaptions
have developed ensuring the cross-pollination of plants by insects preventing
pollination of flowers with their own pollen,

The role of cross-pollination in increasing crops has been known by farm-
ers from times immemorial. The possibility of artificial pollination of date palm
was discovered in ancient Assyria, several thousand years B. C. The plant-growers
knew the capacity of pollen to preserve its fertilization capacity for many years and
they storad male inflorescences for artificially pollinating the female flowers.

The first attempts in Australia of using imported clover for producing seed
crops failed. The clover grew, developed and bloomed in the best of conditions but
it did not set seed because pollinating insect® missed from Australian fauna. It
was only after the importation of bumble bees, then of honey bees, that the pro-
duction of clover seeds became possible. The same was true with fruit-trees.

Two centuries ago the famous agronomist A, T. Bolotov wrote that
“the fertilization of seeds is possible not only by means of wind...” but
also “with the help of insects, especially bees...”

Charles Darwin theoretically grounded the importance of cross-
pollination of plants in his work “Action of Cross-Pollination and Self-
Pollination in the World of Plants”. For 11 years he had made expe-
riments with 57 plant species after which be reached the conclusion that
in case of self-pollination either seeds and fruit were not produced, or if
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any, the crops were low and of poor quality. Cross-pollination contributes
to essentially increasing yield and improving the quality of seeds and
fruit.

The productivity and vitality of plants resulted from seeds obtained
by cross-pollination and their capability of resisting unfavourable weather
conditions are higher than with plants resulted from self-pollination.
These advantages are preserved by future plant generations too. Similar
conclusions were reached by K. A. Timiriazev and I. V, Michurin. In-
creased vitality, higher seed and fruit yield and improved quality can
be obtained when flowers are pollinated with a great amount of pollen
coming from different varieties, the selectivity of fertilization being at
the same time ensured.

The biological importance and the efficiency of cross-pollination of
entomophilous crops are heightened by the conditions of concentrating,
specializing and modernizing farming practice.

Unlike small farms, in the large farms the massive entomophilous
crops which flower simultaneously cover huge areas and the pollination
cannof be ensured by wild insects (bumble bees, selitary bees, etc.)
whose number drops with every passing year. Under these conditions,
the main pollinating agents of entomophilous plants are honey bees.
The fact worthy of mention is that the higher the level of agrotechnies
and farming and the better the conditions of plant growing and de-
veloping, — the more efficient proves to be cross-pollination as well as
the indisputable increase of crops. Soil amelioration, irrigation, fertiliz-
ing — techniques largely used in our country — contribute to a higher
nectar secretion of plants, to their being more frequently visited by bees
and to a more efficient cross-pollination of flowers.

The long-term plans concerning the development of agriculture in
the USSR include the increase of agricultural crops especially on
account of a more rational use of the farming areas and the increase
of crops productivity.

The pollination by bees of entomophilous crops is one of the main
reserve for fulfilling this task on an all-country level. In 1973 the
ministries of agriculture and the ministries of sovkhozes in the union
republics forwarded measures to be taken for developing bee-keeping
and improving the use of bees for pollinating the agricultural crops in
kolkhozes and sovkhozes. Under these circumstances, a part of the ex-
penditure for maintaining the apiaries (from 20 to 60%,) used for polli-
nating entomophilous crops, must be recovered from the respective
outputs.

About 150 species of entomophilous plants are cultivated in the Soviet Unioen,
which need cross-pollination by bees or by other insects. They are stretching over
20 million hectares. The economic efficiency of the crop poliination by bees has
been demonstrated by the following examplas.

As it is well known, leguminous plants are very important for improving the
fodder base in animal breeding, for furning to best use crop rotation and for increas-
ing the soil fertility. The leguminous seed plots cover more than 1.8 million hec-
tares (red clover over 0.91 million hectares, lucerne — 0.40 million hectares). Never-
theless, the present amounts of seed of leguminous plants do not meet the ever
growing requirements of beekeeping. The cause is the low productivity : about 1
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quintal of clover and lucerne and less than 4 quintals of seed of sanfoin for 1 hec-
tare. In the conditions of a correct organization of pollination of the seed crops, the
seed yizld can double.

Thus in the “Miloslavski” sovkhoze (Moghilevsk region, the Bielorussian SSR),
where 120 bee colonies have been used for pollinating 100 hectares of red clover
seed crop 248.3 quintals of seed were scored. On many farms of the Baltic Republics
2 to 3 quintals of clover seed crops per hactare are obtained thanks to bee-pollina-
tion; the “Tynia” kolkhoze (Liepaiski region, Letonian SSR) has obtained seed yield
of 5.2 quintals per hectare, in the conditions of saturation of crops with bees,

Employment of bee pollination yields good results in oil plants, especially
in sun-flower crop, which occupy about 4.5 million hec'ares in our country.

The self-pollination is hampered at the flowers of this plant by the matu-
ration at different times of mala and female reproduction organs (proterandry). The
sun flower inflorescence (capitulum) holds 1,000—2,000 flowers whose blossoming
starts from peripheral arcas to the centre. In the first day takes place the so-
called male stage of the flowering, the anthers open and the pollen is collected
by insects. It is only the next day, that the stizmas of the pistils mature and be-
come apt for taking over th: pollen for fertilization and that is why they are fer-
tilized by the pollen of another plant.

According to the data issued by the apicultural chair of the *Timiriazev’” Agri-
cultural Academy, setting of sun flower seeds (Zerdanov 8281 variety) in the con-
ditions of isolation from insects stood at 8.8%% of hand pollination — 40.3%,, of
pollination by bees — 86.9%, with the corresponding weight of the seeds in the
capitulum of 45.8, 67.8 and 1126 grams respectively.

An average per hectare output of 18 quintals se:ds was obtained in “Ukraina”
kolkhoze (Galiaipol district, Zaporozhie region) in 1972 using 320 bee colonies for
pollinating 8§34 ha of sun flower while from the areas far from the apiary only
14 guintals were scored. Thanks to bee pollination the kolkhoze scored a supplemen-
tary production of 3,372 quintals of seed worth 100.2 thousand roubles and 20 kg.
honey from each bee colony.

Highly efficient is the be2 pollination of buckwheat. It is a good melliferous
planf, ensuring the main flow in many districts of the country. The buckwheat
flowers have a special structure : some of them have short stamens and long pis-
tils, while others, on the contrary, have short pistils and long stamens (heterostyly).
The best set of seed and the highest productivity of the new generation was obtain-
ed when the pollen on the long stamens reached the stigmas of the deep pistils and
correspondingly the pollen on the short stamens fell on the short pistils (natura:
pellination).

Under identical soil and agrotechnics conditions, but with a saturated bee
pollination of every hectare under buckwheat the “Bobrovski” sovkhoze, Pavlodar
region, the Khazakh SSR, scored about 20 quintals of seed, 17.3 quintals on areas
500 m. away from the apiary, while from the areas which did not take advantage of
bee pollination — only 13.9 quintals. Best resulis of bee pollination of buckwheat
were obtained in the yield of hybrid seeds — a fact explained by the intensifica-
tion of the most efficient type of pollination — the natural one.

Under the conditions of a correct bee pollination the cotton yield grows by
15—20%, and its quality is better. Taking into account that this crop holds gver 2
million hectares in the Central Asian and Transcaucasian republics one must pay
due attention to cotton pollination by means of bees.

Over 3 million hectares in our country are under fruit tress and berries, the
bulk of these crops being fully or partially self-sterile. Without cross-pollination
they do not yield any fruit or they yield low crops of fruifs and berries. The same
applies to entomophilous pumpkin, leguminous, oleaginous crops, etc. Their effi-
cient pollination can be ensured only by bees.

A great deal of atiention is paid to organize pollination by bees of farm
crops in Canada and the USA. For instance, in the state of California, where legu-
minous fodder seed crops are concentrated, a special trust operates over 75,000 bee
colonies, usad exclusively for pollinating agricultural crops. In common agreement
with farmers, at previously established dates, the trust moves the necessary number
of bee colonizs of a certain strength to the fields and crops. The farmer provides
for the location of hives intended for pollination and commits himself not to apply
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Fig. 1 — Study of bees in man-made hollows in Burziansk reservation in the
Bashkirian SSAR

chemicals on plants lest the bees should be harmed. The farmer pays a rent ranging
between 8 and 12 dollars for every bee colony according to the crop. In case a

greater crop than the envisaged one is obtained the farmer pays an extra rent to
the trust.

Short Historic Account on Bee-keeping. Bee-keeping is the oldest
occupation of many peoples of our country. Historic records testifv that
people in Armenia and Georgia practised beekeeping already in ancient
times.

The accounts of Herodotus, the historian of ancient Greece (about
Vth century AD), about the Scythians are well known ; they lived in
the steppes of Eastern Europe and extensively traded with honey and
waxX. In olden times, before beekeeping appeared, hunting was one of
the basic occupations of Slavonic people.

At that time wild bees lived in large forests and honey and wax
were obtained from their nests. Nonetheless later on being no more
content with finding these products in nests at random, cur forefathers
started to put a special mark on the trees with bee nests with the aim
of using them in the years to come. The next step was hollowing out
trees for making shelters for bees. Such a tree was called “hollow tree”
and a plot with such trees was called “plot with hollow trees”. Such
trees with man-made hollows and forest bees, originating in Central
Russia, have been preserved down to our days in the Burziansk
reservation in the Bashkir Socialist Soviet Autonomous Republic.
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They are of a great scientific and practical interest, since Bashkiria i
the only place which has faithfully preserved the forest bee of Central
Russia, characterized by an exceptional resistance to wintering and by
high productivity.

Concurrently with the development of agriculture and felling down
forests, paralle]l with maintaining bees in man-made hollows, bee-keep-
ing with primitive hives began to be practised in “apiaries” not too far
from human settlements. During Kiew Russia the bee-keeping in our
country greatly developed. Honey was for a long time in Russia the
most common sweet the beet sugar being not known yet. Wax was the
basic material for candle manufacturing which served for lighting. Many
dishes were cooked and national beverages prepared out of honey, in-
cluding the famous “fermented honey” (the Russian mead). Many api-
cultural products were exported too.

Forest bee-keeping was widely spread until the 17th century. The
apiarists on the Lebedinski estate (Kiew region) alone scored no less
than 24,000 pounds of honey.

As reported by N. M. Vitvitsky such apiaries could have one thou-
sand bee hives. Villages and hamlets existed in these regions which
entirely devoted their activity to bee-keeping. The technique of forest
bee-keeping was the most primitive. It confined itself to hollowing tress,
attracting swarms, spring cleaning of hollows, collecting honey and de-
fending the hollows from animals. Neither was primitive bee-keeping in
apiaries more complicated. Bees would be always killed. Bee-keeping
proceeded as follows : every year the strongest colonies, which produced
the greatest cuantity of honey, were chosen. They were smoked with
sulphur, killed and the honey combs together with the nest were taken
out and melted. Thus weak and less productive colonies proliferated. In
this way a negative accidental selection operated according to Darwin's
appreciation — which was detrimental to productivity and swarming.
The apiarist could not actively interfere in the life of bee colony and
control the activity of the bees in the primitive hives. The possibilities
were very limited to act upen bee colony by rational methods of feed-
ing, maintaining and breeding. Apiculture as a branch of zootechnics
practically did not exist.

With time passing life has started to require the rationalization of
bee-keeping methods as well as raising the apiaries productivity. A
substantial contribution in this respect was made by remarkable Russian
bee-keeper Piotr Ivanovich Prokopovich. He was the first in the world
apicultural practice to use the modern frame hive (1814). On
its basis he elaborated a system of measures of bees feeding, of upkeep-
ing, of artificial reproduction, of controlling diseases, of improving and
of rationally using melliferous base.

Thus P, 1. Prokopovich laid the bases of modern apiculture. In
1800 he organized an apiary which a few years later possessed over
500 hives and by the end of the inventor’s life — 3,000. At the special
apicultural school set up by him, where people from all over the country
came to learn, Prokopovich presented the new beekeeping management
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