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ABSTRACT 

This article consists of the results of our research concerning creating food for honeybees by recycling the corn stem, 

which is a crucial and problematic topic for the honey industry of Uzbekistan, and the suggested sorts “O’zbekiston 

18”, “Qorabosh”, and “Oranjovoe 160” meet all the requirements of organic food. It also mentions that the objects of 

research and juice extraction technology differ considerably from the current alternatives and are created with 

methods that are efficient and produce no waste. It also mentions the fact that, in out-of-season periods, honeybees 

consumed the food that was prepared from the juice extracted from different sorts of sweet corn and sugar well, and 

didn’t show any signs of bad side-effects.   
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INTRODUCTION 

Today, the attention and demand for honey products in 

the countries of the world is growing every year. 

According to statistics, in 2020, the total volume of 

honey products produced in the world is 1.85 million 

tons. Worldwide, the leading producers and exporters of 

honey products are China (19%), Argentina (10%), 

Ukraine (10%), Vietnam and India [2].  
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In particular, in our country, great attention is paid to the 

cultivation of honey. In 2019, Pure Honey Limited 

Liability Company alone exported 16 tons of honey to the 

United Arab Emirates. In addition, last year a package of 

bees worth 700 thousand dollars was delivered to Russia 

and Kazakhstan. [3].  

In recent years, many decrees and resolutions of the 

President, aimed at accelerating the development of the 

food industry and providing the population with high-

quality food, have been adopted. the Decree of the 

President of the Republic of Uzbekistan dated September 

9, 2020 PP-4821 can be one of its examples. For a more 

effective implementation of the development of the 

food industry, the Main Directorate for the Development 

of the Food Industry was created in the structure of the 

central apparatus of the Ministry of Agriculture.  

However, in recent years, the development of 

beekeeping and honey production all over the world has 

been declining. According to statistics, it was noted that 

in 2020 the volume of honey production decreased by 

4.7% compared to 2016 and will keep declining in the 

future, if appropriate measures are not taken [2]. This, in 

turn, can lead not only to the inability of the population 

to meet the demand for honey products, but also to the 

deterioration of the environment.  

The decline in beekeeping all over the world is explained 

by a number of subjective and objective factors and, 

most importantly, by a decrease in the size of the food 

supply for bees.  

The availability of food for beekeeping varies depending 

on the location of the state, climatic conditions. Here are 

some of them.  

For example, in different regions of the Russian 

Federation, including Perm, Udmurtia, the Chechen 

Autonomous Republic, Chuvashia, as well as in Ukraine, 

there is a sufficient natural food base for bees: forests, 

shrubs and semi-shrubs, medicinal plants, natural 

landscapes.  

In these countries, feeding for bees in gardens, protected 

forests, ravines and in inconvenient places is created by 

increasing the area for planting melliferous trees and 

shrubs and including those melliferous plants in the feed 

mixture or alternating field crops and increasing the 

honey yield for a specific zone [3].  

In the Udmurt Autonomous Republic in Russia, the range 

of melliferous plants is very wide. Their value as nectar-

producing plants lies in the fact that their flowering 

coincides with the period of spring growth of bees. There 

are plants rich in nectar and vitamins, such as black 

currant, viburnum and meadowsweet, raspberry, alfalfa, 

annual sunflower, which can be food for bees with high 

nutritional value [4].  

Today, one of the biggest problems in beekeeping in the 

Republic of Uzbekistan is the lack of off-season feed for 

bees, that is, in autumn and early spring.  And these 

problems are solved by feeding the bees with sweet 

water (sugar products in the form of an aqueous 

mixture).  

However, it should be noted that, according to foreign 

experts, the use of sweet water as a food source for bees 

is not only insufficient energy value of feed, but also has 

a negative effect on the viability of bees [5].  

Therefore, in recent years, a number of scientists have 

been conducting research to solve the existing problems 

of beekeeping in the country.  

Makhamadiyarov, one of the scientists conducting 

research, was first to use wheat -grown in the climatic 

conditions of Uzbekistan, and its juice, processed in a 

herbaceous state- as a natural food for bees [6].  
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However, this developed natural feed does not meet the 

nutritional needs across the country and the production 

of new types of feed remains an urgent problem.  

To partially solve the above problems, we are conducting 

research on the development of environmentally 

friendly and natural food products suitable for the 

climatic conditions of the Republic of Uzbekistan.  

The presence in the country of varieties of sweet corn 

adapted to local conditions is characterized by the fact 

that the agricultural technologies of their cultivation 

have been sufficiently studied and new selection 

varieties have been developed. Another advantage of 

this plant is its resistance to the climatic conditions of the 

republic, that is, high temperature, water deficit and 

different levels of soil salinity, as well as other 

environmental benefits [7].  

A number of scientific studies have been carried out in 

the country on the processing of sugar sorghum and its 

use for various purposes.  

A. Sh. Azizov developed a technology for producing 

bioethanol fuel - a renewable energy source from stem 

juice obtained by processing and pressing the stem of a 

plant, the parameters of which are scientifically 

substantiated. The study showed the possibility of 

growing sugar sorghum on soils with different levels of 

salinity and in areas of the country with a lack of water 

[7].  

N. Muminov's research is based on the technology of 

production of pectin and sugar substances, including 

glucoside-fructose syrup, and sugar substitutes for the 

food industry by processing various varieties of sugar 

sorghum, and their parameters are scientifically 

substantiated [8].  

In the research of R. Mirzaev, experiments were carried 

out to create a raw material base for the production of 

feed for animal husbandry from the processing waste of 

various varieties of corn grown in the country [9].  

However, at the same time, no studies were carried out 

in the republic on the use of processed juice of sugar 

sorghum stalks as feed in beekeeping.  

PURPOSE OF THE RESEARCH  

The purpose of our research is to scientifically 

substantiate the methods of processing the varieties of 

sugar sorghum "Uzbekistan 18", "Korabosh" and 

"Оranjevoye-160" by extracting juice from their stem 

and using them as food for bees.  

RESEARCH METHODS AND MATERIALS  

A technological scheme, that differs from the previous 

research works, was developed (Fig. 1).  

According to the developed technological scheme, the 

varieties of sugar sorghum "Uzbekistan-18", "Korabosh", 

" Oranjevoye-160" were selected and the technology of 

their processing and juice extraction was carried out in 

two directions: the first method, the diffusion process. At 

the second method, the juice from the stem was 

separated using screw presses. In this case:  

 The sequence of technological processes of the first 

stage includes: primary processing of the sugar 

sorghum plant, i.e. the sugar sorghum plant is 

divided into three components: the stem of the 

plant, the leaf and part of the rhizome; part of the 

separated leaves and stems of plants is sent for 

processing to feed livestock, and part of the stem is 

transferred to the next stage  

 In the next step, the stalks of the sugar sorghum are 

transferred to the cutting process to cut to a specific 

and scientifically sound length; cut off sorghum 

stalks are placed in special containers and placed in 

different sizes. 
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Figure 1. Technological scheme of obtaining juice from sugar sorghum 
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In the second stage, the cut sorghum stalks are 

pressed in an auger press to separate the juice from the 

stalks, the chopped part of the stalk is used as livestock 

feed along with the leaves and stems of the plants, and 

the juice extracted from the stalk is transferred to the 

next stage. At the next stage, the thick juice extracted 

from the stalk is cleaned of various large particles and 

clots by sedimentation. The stem juice is diluted by 

adding a certain amount of bentonite to purify it. The 

result is pure juice and juice residues. At the next stage 

of the technological scheme, the purified stem juice 

separated in both directions, i.e. in the processes of 

diffusion and pressing, is sterilized and packaged in 

containers. Refined sugar sorghum juice, rich in 

carbohydrates, vitamins and microelements, is used as 

a natural food for bees. 

In the next step, the stalks of the sugar sorghum are 

transferred to the cutting process to cut to a specific 

and scientifically sound length; cut off sorghum stalks 

are placed in special containers and placed in different 

sizes. The next stage of our research is the use of juice 

obtained from the processing of stalks of sugar 

sorghum varieties "Uzbekistan 18", "Karabosh" and 

"Orangevoye 160" as food for bees.  

Experimental work was carried out on 3 different 

varieties of sugar sorghum, selected as the object of 

our scientific research. During a study in August-

September 2020-2021, the stalks of sugar sorghum 

were processed and the samples packed in glass jars 

were mixed with sugar syrup prepared for bees (one 

liter of water, one kilogram of sugar) and the bees 

were fed in varying amounts. 

Picture 1. The process of mixing sorghum juice with sugar syrup and preparing bee feed 

а) juice of sugar sorghum 
and 75% sugar syrup 

 

b) the process of mixing 
sorghum juice with sugar 

syrup 

c) sample of the mixed 
sorghum juice and sugar 

syrup 
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Picture 2.The process of feeding the bees with the mixture of sugar syrup and the juice of sugar sprghum 

 

 

 

 

 

 

 

 

 

  

а) the process of packaging 

the sorghum juice into  

glass jars 

b) The process of feeding the bees with juice 

 

In the course of the experiments, the prepared 

nutrients were fed in the following order. Sugar 

sorghum juice, packaged in glass jars, was studied by 

giving to bee colonies in the second half of September, 

early October and in the first half of February and 

March, depending on the weather. 

Table 1 

Criteria for the preparation of feed from sugar syrup and sugar sorghum juice 

Number of 

samples 

Control 

liter 

Sugar 

syrup% 

Sugar sorghum juice % Feed preparation 

temperature0С 

Sample 1 5 90 10 35 

Sample 2 5 80 20 35 

Sample 3 5 70 30 35 

 

It can be seen from the table that the feed samples are 

mainly mixed in 3 different quantities, as a control, the 

prepared sugar syrup was initially mixed in quantities 

of 10, 20 and 30% in relation to the amount of syrup.  

For experiments with mixed fodders, bee colonies 

were selected in 4 boxes. At the next stage, the 1st 

control unit of the selected bees was fed with pure 

sugar syrup, the 2nd unit with (90% sugar syrup and 10% 

sorghum juice), the 3rd unit with(80% sugar syrup and 

20% sorghum juice), the 4th unit was fed with(70% 

sugar syrup and 30% sorghum juice)  
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Another goal of our study is to study the consumption 

of food prepared for bees. In the course of research 

experiments, the following results were obtained. 

Samples of sorghum stem juice and sugar syrup 

mixtures prepared for bees and offered as organic feed 

were completely consumed by bees and no side effects 

related to bee health were observed.  

RESEARCH RESULTS AND THEIR DISCUSSION 

Our study revealed the need to create additional new 

sources of organic feed for beekeeping in the republic. 

At the same time, it was proved that a new source of 

feed should be environmentally friendly, resource 

efficient, moreover the proposed varieties of sugar 

sorghum "Uzbekistan 18", "Karabosh" and "Orange 

160 »could meet all the requirements. In addition, the 

proposed research facility was efficient and waste-free 

technology, in contrast to existing analogues of juice 

extraction technology. It was found to be well 

consumed by the bees and no side effects were 

observed as a result  

CONCLUSION  

Thus, the research results show that the production of 

stem juice obtained by processing different varieties of 

sugar sorghum is considered promising not only as an 

additional source of feed for bees in the off-season, but 

also because it is a safe, environmentally friendly, 

waste-free and economical food source for the bee 

colony. 
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