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Abstract: The results of the study of the working conditions of the breeders of silkworm ca-
terpillars are presented. It was found that they are characterized by the presence of unfavora-
ble production factors (dustiness, gas pollution, insufficient illumination, the severity and in-
tensity of the labor process). According to the totality of production hygienic factors, the
working conditions of the breeders of the silkworm caterpillars belong to the 3rd class of the
3rd degree of hazard.
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In Uzbekistan, the production of natural silk is increasing from year to year, which is asso-
ciated with the cultivation of breeding caterpillars of the silkworm. For the production of liv-
ing cocoons, Uzbekistan ranks 4th in the world after China, Vietnam and India. Now in Uz-
bekistan there are 17 ditching factories and 3 breeding silk stations.

Breeding feeding of caterpillars to obtain high-quality cocoons is carried out on farms. Feed-
ing is performed mainly by women. This work is carried out at the end of April and in May
for 25-30 days. The terms can be reduced to 20-25 days due to frequent feeding with high-
quality food, compliance with the meteorological regime. Feeding caterpillars is a laborious
process, it consists of collecting and preparing mulberry leaves, feeding them with caterpil-
lars, removing contaminated litter, cleaning the room, maintaining a certain temperature and
humidity regime in it. Work is carried out around the clock and is associated with a violation
of the normal daily work and rest. In addition, workers perform a number of laborious ma-
nual operations associated with static tension of the muscles of the trunk and limbs. Caterpil-
lars are fed in adapted rooms.

During feeding, silkworm caterpillars go through five developmental cycles (the period be-
tween molts), each lasting from 3 to 7 days. The feeding of caterpillars of the first three
cycles, which are very sensitive to changes in meteorological conditions in the worm waters,
is very responsible. The most favorable temperatures for them are 28-290C, relative humidity
65-70% and air speed 0.02 m / s. Caterpillars of the 3-4th cycle develop well at a temperature
of 22-23 ° C and a relative humidity of 60-70%. Differences in microclimate parameters in
different development cycles are explained by the intensity of metabolism in the silkworm's
body. The most laborious feeding of caterpillars of the 3-4th cycle, since their need for food
increases with age. The silkworm of the 4th cycle is fed 6-7 times a day, the 5th - 5-6, that is,
every 3-4 hours, including 1-2 times at night. The main work, including the collection, prepa-
ration and layout of the mulberry leaf on the racks, the removal of contaminated litter, the
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placement of caterpillars, takes up to 68% of the daily time of worm breeders, that is, more
than 16 hours and 30 minutes.

The literature contains information about the factors of occupational risks in silk production.
In the publications of Chinese scientists [7], the risk factors for silkworm rearing are de-
scribed. This is carbon monoxide generated when heating premises where cocoons are grown,
diseases caused by unhygienic growing conditions due to the accumulation of leaves and
silkworm excrement, disinfectants (slaked lime and paraformalin), leading to sensitization,
eye inflammation (redness, watery eyes and itching) , formalin, which is highly irritating to
the eyes and nasal mucosa.

A review of the regional research station of the city of Miransahib in India in publications of
scientists from the Indian Agricultural University [8,9] provides evidence that silkworm
workers are susceptible to risk factors such as dermatitis, respiratory diseases, dizziness, fati-
gue, nausea, headache, eye irritation. , adverse reproductive risks, including an increased risk
of miscarriage and endometrial cancer, vision problems, nervous disorders, and carcinogenic
skin problems. The health hazards associated with the cultivation of silk worms are indicated
in the publication of specialists from the Indian University of Jivanji [10]. The authors point
out that the majority of workers suffer from health problems such as eye irritation, injury,
back pain, allergies, and breathing problems. 42.99% of people engaged in growing silk ca-
terpillars suffered from headaches, 31.77% from frequent colds, 12.14% from asthma, 27.1%
from chest pain, 35.51% from dizziness , 14.95% from eye irritation, 37.38% from injuries,
11.21% from burns, 2.8% from shortness of breath and 4.5% from allergies.

The purpose of the research was to identify unfavorable production factors in worm waters
when feeding silkworm caterpillars and to assess them according to the degree of harm and
danger.

Research objects and methods. The studies were carried out in the Azat, Uzbekistan and
Khankinsky farms of the Akkurgan district of the Tashkent region, where women are en-
gaged in feeding silkworm caterpillars and obtaining cocoons.

Working conditions were studied by traditional methods using a psychrometer, anemometer,
aspirator, luxmeter in accordance with the requirements of the Sanitary Rules, Norms and
Hygienic Standards of the Republic of Uzbekistan No. 0294-11 [1], 0141-03 [2], 0324-16 [3],
building codes 2.01.05-96 [6], as well as the methodology "Methodology for assessing work-
ing conditions and certification of workplaces for working conditions" [4].

Research results.It has been established that dustiness and the content of certain harmful
substances in the air of the working area are important factors of the working environment
when feeding silkworm caterpillars. The dust belongs to the aerosols of integration, its dis-
persion is from 2 to 10 microns, the content of silicon dioxide is from 2 to 10%. In the dust,
in addition to mineral particles, various tiny particles of caterpillar vital activity are deter-
mined, including organic emissions (ammonia, hydrogen sulfide and carbon monoxide).
When feeding silkworm caterpillars, there is no mechanization of labor processes. Female
workers do not use personal protective equipment.
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The research results show (table 1) that the average level of dust content in the workplaces of
silkworm caterpillars is 6.74 £ 0.06 mg / m3 with fluctuations from 5.8 to 7.4 mg / m3 (Max-
imum permissible concentration - 6 , 0 mg / m3), i.e. exceeds the maximum permissible con-
centration (MPC) by 1.12 times. Such a level of dustiness makes it possible to classify the
working conditions of silkworm breeders by dust to the 3rd class of the 1st degree of ha-

zard.

Table 1. Indicators of the concentration of dust and chemicals in the air of the working

area

Indicator, Number of | Min-Max. |\ | m
mg / m? measurements indicator

Dust 232 5,8-7,4 6,74 0,38 0,06
Ammonia 80 17,5-25,4 22,2 2,36 0,7
Dihydrosulfide 86 11,2-17,56 13,0 1,9 0,56
Carbon oxide 85 7,1-23,25 14,3 4,85 1,4

The ammonia content in the breathing zone of breeders also exceeds the MPC by 1.1 times.
The average ammonia concentration is 22.2 £ 0.7 mg / m3, with fluctuations in this indicator
from 17.5 to 25.4 mg / m3. According to the ammonia content, the working conditions of
breeders belong to the 3rd class of the 1st degree of hazard.

The content of hydrogen sulfide (a substance with an acutely directed effect) in the breathing
zone of breeders exceeds the MPC by 1.3 times. The average concentration of hydrogen sul-
fide is 13.0 £ 0.56 mg / m3, with fluctuations in this indicator from 11.2 to 17.56 mg / m3.
According to the content of hydrogen sulfide, the working conditions of the breeders belong
to the 3rd class of the 1st degree of hazard. The content of carbon oxide in the breathing zone
of worm breeders did not exceed, on average, the sanitary standards, it was equal to 14.3 £
1.4 mg / m3, the fluctuations were equal to 7.1-23.25 mg / m3. Considering that in the air of
the working area there are simultaneously two harmful substances with a highly directed ef-
fect, and summing up the ratio of the actual concentrations of each of them and their maxi-
mum permissible concentration, we can come to the conclusion that, due to the gas pollution,
the working conditions of the breeders belong to the 3rd class of the 2nd degree of hazard.

Working women are exposed to the heating, humid, convection microclimate while in the
wormhole. The average daily air temperature in the worms during the feeding period ranges
from 24 to 35.5 ° C, averaging 29.86 + 0.23 ° C. The relative humidity level ranged from
26.2 to 55%, with an insignificant air velocity from 0.09 to 0.3 m / s. The calculation of the
integral index of the WBGT-index (temperature index), which makes it possible to assess the
external load on the body, taking into account the combined effect of the microclimate com-
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ponents - temperature, air humidity, heat radiation intensity, as well as the metabolic rate,
showed that on average the WBGT-index inside the wormwood is 31,3+ 0.3 ° C.
Considering that work in worm-breeding grounds, in terms of the severity of the labor
process, belongs to category 1b (work performed while standing, associated with walking and
accompanied by some physical stress), the working conditions of the breeders in terms of the
microclimate are related to the 3rd class of the 1st degree. The illumination of the working
surfaces in the worms is natural, artificial light is turned on only in the dark, the illumination
level is uneven, ranging from 5 to 418 lux, the average level is 90.6 * 5.8 lux, the coefficient
of natural light (KEO) ranges from 0.45 to 3, 79%, the average KEO is 0.9 + 0.3%.
Considering that, by the nature of visual work, the labor process of breeders belongs to the
6th category (rough, very low accuracy), according to hygienic standards, the illumination in
the worms should be equal to 200 lux with a KEO equal to 2%, it can be concluded that ac-
cording to the illumination, the working conditions of women, employed in feeding the silk-
worm, harmful - belong to the 3rd class of the 1st degree.

The labor process of silkworm breeders (worm breeders) is not standardized, it is characte-
rized by significant physical stress.

The duties of the worm breeders include the collection and preparation of mulberry leaves,
laying them in worm breeders, and working with silkworm caterpillars. The severity of the
labor process during this period is associated with the need to manually lift and transfer mul-
berry leaves into the worms at a distance of more than 5 meters (the weight of the transported
load being lifted is up to 6-8 kg). Physical dynamic load during this labor operation (involv-
ing the muscles of the arms, body and legs) is up to 35,000 kgm. In addition, up to 2 hours
daily, with the help of an ax, they chop off large branches of a mulberry tree into smaller ones
(the weight of the ax is up to 2 kg), the static load in this case is 720 kgf. All production op-
erations are performed in a standing position up to 80% of the working time. According to
the severity of the labor process, the working conditions of silkworm breeders belong to the
3rd class of the 2nd degree of hazard.

According to the intensity of the labor process, the work of silkworm breeders is cha-

racterized by the need to solve simple alternative tasks according to instructions. They carry
out simple production operations according to the developed technology, in the course of
work they independently adjust the need to add larch to the racks where the caterpillars are
grown, the duration of attention is up to 60% of the work time, is responsible for the func-
tional quality of feeding, the significance of the error is due to a violation of the feeding tech-
nology and a decrease in caterpillar productivity ... The monotony of loads is determined by
the monotony of the production environment, since the time of passive observation is 80-90%
of the work time. The duration of the working day is more than 12 hours with work at night.
According to the intensity of the labor process, the working conditions of silkworm breeders
belong to the 3rd class of the 2nd degree of hazard.
In terms of the totality of production hygienic factors, the working conditions of the breeders
of silkworm caterpillars belong to the 3rd class of the 3rd degree of hazard (Table 2), which,
according to Guideline R 2.2.1766-03 [5], allows us to conclude that the occupational health
risk category for workers is high ( intolerable).
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According to the "Hygienic classification of working conditions in terms of harmfulness and
danger of factors of the working environment, the severity and intensity of the labor process”
[2], such working conditions are harmful, difficult, characterized by such levels of production
factors that lead to the development, as a rule, of occupational pathology in the lungs forms
and moderate severity during the period of work, an increase in chronic general somatic pa-

thology, including increased levels of morbidity with temporary disability.

Table 2. Assessment of the working conditions of the breeders of silkworm caterpillars

according to the degree of harm and danger

Classes of working conditions

Factors 3 class - harmful
1class | 2 class | power 4 class
| 1 1l v

Chemical 3.2
Biological

1.Aerosols - F 3.1

2.Noise
5 3.Vibration local
h | 4.Vibration general
y
S 5.Infrasound,
i ultrasound, air ions
C [ 6.EMPI
a
| | 7 ionizing radiation

8.Microclimate 3.1

9 illumination 3.1
The severity of labor 3.2
Labor tension 3.2

General assessment of
working conditions

3.3

The data obtained indicate the need to develop and implement measures to improve the work-
ing conditions of worm breeders, including: mechanization of labor processes, regulation of
work and rest regimes, provision of personal protective equipment.
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CONCLUSIONS:

1. Working conditions of silkworm caterpillars breeders are characterized by the pres-
ence of unfavorable production factors (dustiness, gas pollution, insufficient illumination,
severity and intensity of the labor process). According to the totality of production hygienic
factors, the working conditions of the breeders of the silkworm caterpillars belong to the 3rd
class of the 3rd degree of hazard.

2. To improve working conditions when feeding silkworm caterpillars, it is necessary to
introduce hygienic recommendations.
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