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COMBINING ABILITY AND GENETIC CONTROL OF THE NUMBER OF FRUITS PER PLANT OF
HIGH -LYCOPENE TOMATO IN THE SYSTEM OF DIALLEL CROSSES
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Abstract

We studied five parental forms of tomdfolanumLycopersicuni.). Were obtained twentlf; hybrids by
the complete diallel scheme (5x5) and used to study inheritance on the trait of the "number of fruits per plant".
Were used as parental forms in the system of diallel crosses accordiagrtan V.l.and Jinks 1.J.: the line
~ 4 7 (8p, u) variety Alya(sp)and three collection samples with hibjsopene tomatoDark green (hp-2%9),
MO 112 (hp)and T-3627(B°). The results of the assessment of the general and specific combining ability of the
five parenal forms of tomato on the trait of the "number of fruits per plant" are presented, established the character
of inheritance. In the course of research it was found that the trait "number of fruits per plant” is controlled by the
additivedominant geneticystem. Inheritance of a trait occurs by type of overdominance. The dominant role in
genetic control of the trait is played by the dominant effects of genes. Dominant genes determined the increase in
trait. The best positive significant effects of genemlneb i ni ng abi l ity (GCA)Datkad t he
greenand MO 112. They can be recommended for creation of heterosis hybrids and varieties. From hybrid com-
binations with high values of <Ré Alyaf/Dak greegAhai MO ng abi |
112, MO 112/ 13627 it is necessary to make selections for creation of varieties.

Keywords: tomato,diallel analysisnumber of fruits per plant

1. INTRODUCTION The study of the level of heterosis effect and the

Tomato is a culture of extremely great opportunieharacter of inheritancef these basic economic and
tied1]. Its fruits are used in salads, pickles andaluable traits, allows to predict the selection of paren-
marinades. About 50% of the tomato crop is used tal forms for crosses and expands the possibilities for
make tomato paste, puree, juice, hot sauces, cannigcrgating new varieties and hybrids with the desired
powder[2,3. gquantitative and qualitative traits. The best assessment

The presence of malic and citric acids in fruits imef combining ability can be obtained by dialysis analy-
proves appetite, activates digestipeocesses, sup- sis [1820].
presses harmful microflora[4,5]. Tomato seeds are Establishing the characteristics of parental forms
good for the circulatory system, they dilute the bloodby the effects of GCA and SCA, the ratio of their vari-
and reduce the risk of cardiovascular disease [6]. Tkace in hybrids, as well as the type of gene action (ad-
peel of the vegetable helps to normalize the gastrointeditive or nonadditive) is importat for predicting the
tinal tract and is an extent prevention of constipation manifestation of breeding and genetic features, deter-

[7,8,9]. mining the effectiveness of selections in hybrid popu-
Fruit processing waste, consisting mainly of seedfations by quantitative characteristics [21,22].
can be processed into oil. Refined highality tomato 2. MATERIALS AND METHODS

oil is used for salads. Its digestibility reaches 97%  The purpose of this research is to identify parental
[10,11]. Of value for livestock is tomato cake, whichforms with high general and specific combining ability
contains 38% crude protein, up to 12 crude fat; 25 and genetic analysis to establish genetic parameters and
trogenfree extractives and about 6% fiber [12,13].  the character of inheritance on the trait of thenber
The wide variety of uses of tomato fruits contrib-of fruits per plant
utes to the constant growth of demand for products[14]. The research was conducted
Increasing the production of tomatoes prityade- fields of breeding ahseed crop rotation @herkassy
pends on the creation and rapid introduction into praesearch station of thdat i on al Scientific
duction of new hybrids and varieties with the desiredtitute of Agriculture of the National Academy of
economic and valuable traits and high productivity. Agr ar i an Sciences of Ukraineé
High-lycopene varieties and hybrids have the&kholodnyansky (49.1'N at 3$52'E) Cherkassy re-
highest nutritional value due to their highntent of an- gion, Ukraine. Fo genetic analysis by (Hayman
tioxidants, but are characterized by low productivitt8 . | . , 1954; Jinks | .L.,1954) w
[15,16,17]. The components of productivity are thésp, u)and the variety Alygsp)with a reduced period
number of fruits per plant and the average weight of th&f fruit ripening and three collection samples with high
fruit. lycopene content in fruits: Dark greé@m?®®9),[ [ 112

(hp)ands ¥ 3 @%2.7
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The experiments are based on the method of

onel f act o r[23eBvauation oftkeorbin-
ing ability on the trait of theriumber of fruits per plaht
was performed according to the first sche@riffing

reciprocal crosses + parental formsyherep

performed byHayman V.landl.J. Jinks[20, 24].
3.RESULTS AND DISCUSSION

The analysis of variance of a ofaetor eperi-

ment revealed significant differences between hybrids,
that is the number of fruits per plant is different. Differ-

ences in combining ability (general or specific) can be
B.I. with the matrix of cosses and teg2 (direct and expected in the studied lines and varieties. The sum of
" i squareb gy hybrids is die genotypic differences. Par-
number of parental formgl8]. Genetic analysis was ent varieties and lines differed in the magnitude of the
expression of the trait (Tablel).

v Obl e
Analysis of variance of theumber of fruits per plant
Years Type of scattering Sum of squares Degree of freedom Middle square Fcalc. FlsOb
General 501,4 74
N~ Repetitions 0,1 2
S Options 465,8 24 19,4* 26,27 1,74
~ Residual 35,5 48 0,7
LSDgs 1,43
General 1328,4 74
® Repetitions 12,3 2
S Options 1129,6 24 47,07* 12,12 1,74
o Residual 186,4 48 3,9
LSDos 3,3
General 1639,9 74
o Repetitions 3,9 2
S Options 1186,6 24 49,44* 5,28 1,74
o Residual 449,4 48 9,4
LSDos 51
* Significant at 5% level
The largest number of theumber of fruits per Darkgreen MO 112 and | ine

plantwas the samplBark green(7.0-14.7 pieces) and are 10.519.0, 10.619.0 and 9.21.6, respectively.
t he | i nel724tiedmafledtthedvariety Alya With the participation of the variety Alya for three

(4.210.7). The average values of the number of fruitgears and the sample3627 for two years less than the

per plant in hybrids with the participatioof samples group average for the parahforms (Tabl@).

vObl e
The mean value of the number of fruits per plarthe parental samples,
varieties (at6) and hybrids £ =), days
Years of research
Variety, sample 2017 2018 2019
{ F1 t F1 { F

T 477 6,0 9,2 14,4 18,4 17,2 21,6
Alya 4,2 8,6 9,9 15,9 10,7 18,0
Dark green 7,0 10,5 14,7 19,0 14,0 19,1
[ 112 6,7 10,0 13,4 16,4 11,8 19,0
u13627 3,0 7,6 12,1 16,4 13,4 19,0
n 5,4 9,2 12,9 17,2 13,4 18,5

LSDos 1,43 3,25 5,10

The difference between the aver&geand the av-

erage of the parental forms for three years of researcombining ability (Tabl8)

1.

477

2.

The results of the analysis of variance of the
indicate significant
is positive, that is expression of the trait dominates. differences in general and specific conibgnability.

ar
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vObl e 3.
Analysis of variancef the combining abilityof thenumber of fruits per plant
Years Type of scattering Sum ofsquares Degrees of freedom Middle square Fcalc. F t (

Hybrids 465,8 24 19,4* 26,3 1,79
~ GCA 51,1 4 12,7* 51,9 2,61
S SCA 101,5 10 10,1* 41,2 2,08
~ Reciprocals 2,7 10 0,3 1,1 2,08

Residual 11,8 48 0,2

Hybrids 1119,3 24 46,6* 12,3 1,79
0 GCA 77,0 4 19,3* 15,2 2,61
) SCA 197.6 10 19,8* 15,6 2,08
N Reciprocals 98,5 10 9,8* 7,8 2,08

Residual 60,9 48 1,3*

Hybrids 1191,9 24 49,7* 5,3 1,79
o GCA 75,7 4 18,9* 6,1 2,61
S SCA 291,6 10 29,2* 9,4 2,08
~ Reciprocals 30,0 10 3,0 1,0 2,08

Residual 149,7 48 3,1

* Significant at 5% level

Studies have shown that of the number of fruits per plant, the best positive reliable effects of general com-
bining ability (GCA) during t he t282 andtheasangplRaskigreene s e ar c h
(1.291.78), for one year of researchample MO 112 (0.80) (Table4).

vObl e 4.
Evaluation of the effects of general combining ability (GCA) on the trait of the number of fruits per plant

Sample Years

2017 2018 2019

477 0,05 1,16* 2,32*

Alya -0,55* -1,40* -1,26*

Dark green 1,29* 1,78* -0,10

[ 112 0,80* -0,67* -0,25

U-3627 -1,58* -0,87* -0,72

LSDos 0,28 0,64 1,00

* Significant at 5% level

We found significant differences in specific com-were in the variety Alya (from 1.47 to 6.35), for two
bining ability (SCA). This indicates that some hybridyears of research in sample3627 (3.995.22), for one
combinationswithin the variety differed significantly yearin sampl®arkgreen( 1. 76) and | ine =~ 47
from its average value, and in the inheritance of the traithe best values of SCA for three years of research were
involved nonadditive effects of genes. To identfyi n hybri d c¢omb-Be2Aa(fromdlsto ~ 477 /
lines and varieties with high or low SCA, for each par3.18), Alya /Dark green(from 2.03 to 4.64)for two
ent form, we calculated the variance for comgami years: Alya / MO 112 (1.48.53), MO 112 / 13627
with the overall average value (Table5). (1.163.71).

We found that high reliable values of specific
combining ability (SCA) for three years of research
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v Obsl e
Estimation of variances gfeneral combining ability (GCAgndspecific combining ability (SCAt an estima-
tion of samples and varieties on thaitt of the number of fruits per planf 20172019

Variety, sample Years Alya Dark green I 11 uvi136. d5i2 a’gl2

2017 -0,08 1,58* 0,35 1,37* 0,95 -0,03
477 2018 -2,35* 3,06* 1,25 3,18* 5,71* 1,18
2019 2,06 0,24 2,14* 2,29* 1,18 4,97
2017 2,03* 1,53* 0,40 1,47* 0,27
Alya 2018 2,39* 1,48* 2,96* 4,61* 1,79
2019 4,64* 1,72 -2,38* 6,25* 1,17
2017 1,06* 0,10 1,76* 1,63
Dark green 2018 1,07 -0,44* 3,16 3,00
2019 -0,65 0,78 3,31 -0,40
2017 1,16* 1,05 0,61
Iy 112 2018 -2,36* 1,67 0,28
2019 3,71* 3,09 -0,35
2017 0,67 2,46
v1 3627 2018 5,22* 0,59
2019 3,99* 0,11
2017 1,18
Average value 2018 4,08
2019 3,56

* Significant at 5% level

Genetic analysis by (Hayman B.1.,1954) checks
the homogeneity of the difference between covariance
combining ability;a’gl2 - variance of the effect of gen- and variance or , Yhrough Student'stestdid not
reveal epistatic interaction of genes. Was constructed a
graph of the dependence \&fr on Vr according to the
Companson of the variance of the effects of ge indicators of variance and ¢
nGraphlc analysis shows that the inheritance on the traits

eral(d ) and specifig 0’SI ) combining ability re- of the number of fruits perant involved additive and

vealedthatlnvarlet Alya, sampleark greenduring "ontadditive effects of genes
three years of studiyes éamplemo %12 ar@BZg cients are reliable and do not differ from one), that is,
during two years of studiggbserved the predommancethe regression line does not deviate from the unit slope

of dominant effects of genes in genetic control of thin€- This is confirmed by the high significance of the
number of fruits per plant. comporentsD andH1, which characterize the variabil-

ity of the trait, which is due to the additive and domi-
nant effects of genes (Table 6).

Note. a’Si2 - variance of the effect of specific

eral combining ability.

vObl e 6.
Genetic parameters of the trait of the number of fruits per plant
Parameters Years
2017 2018 2019
D 2, 71N0, 2,98\2,07* 2,96\1,68*
F -1, 96N2, -1,7MB,17* -4,09\4,20*
Hi 20, 34N2, 40,445,26* 53,90,27*
Ha 19, 80*N2, 36,98%,07* 52,09\, 12*
h? 520, 08N1 605533,42* 1214,060,7*
E 0, 25N0, 1,27M0,84 3,12N0,69
1 /D 7,51 13,58 18,18
a4 WD 2,74 3,69 4,26
1 2/4H; 0,24 0,23 0,24
VADHI+F 0,78 0,85 0,72
v4DH1- F
h?/H. 26,27 16,38 23,31
gonditionally dominan{CD) 8,71 16,48 16,80

gonditionally recessive(CR) 2,66 9,78 10,09
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Estimates oH1 andH2 are uneven, from which it in three years of research. Valués> H2, which indi-
is possible to conclude that alleles that positively ancates an unequal ratio of positive and negative effects.
negatively determine the trait are unevenly distributed The regression line intersects the negative part of
between the parental forniBhe uneven ratio of genes the axiswWr, so we can say that we dominate at all loci.
with positive and negative effects is indicated bg thThis is evidenced by the value of the average degree of
ratio of H2/4H1, which was 0.23.24.The parameter dominance, whichvas 2.744.26.

[ADH1+ E The table7 shows the indicators of the genetic
————— characterizes the ratio of the totalcomponent=, which reflects the relative contribution
V4DH1- F

of additive and dominant effects of genes in the pheno-
number of dominant genes to the total number of rece&/pic manifestation of the trait iy hybrids. Significant
sive genes in all parental forms. The index varied in tHeositive effects for three years of research were ob-
range of 0.72.85, which indiates an excess of reces-served in the sampleark green in two years in the

sive gene alleles in the studied samples. l'ine ~477 and the sample MO 11
The value of the paramet®t which measures the predominance of dominant alleles. Recessive alleles
additive variability in the population, was lower com-Predominated in Alyared T-3627 for three years of re-
pared toH1, which measures the dominant variabilitysearCh-
vObl e 7.

Estimation of the direction of dominance (F) of the number of fruits per plant of tomato
for each parental forms and their hybrids

Samples years

2017 2018 201
T 477 70, 66N17, 558, 41N73, 254, 24N100
Alya 83,38N17, -158, 18N73 15, 13N100,
Dark green 89,28N17, 104, 32RKN73, 245, 41N100
[f112 280, 29N17 325, 14N73, 213,88N100
vi 3627 148, 91N17 376, 50N73 132 1N100

* Significant at 5% level

High correlation coefficients between covariaiféér) and varianc€Vr), as well as regression coefficients
b, betweenWr andVr (Table 8) indicate that the actual regression lines do not differ significantly from the unit

slope.
Table 8.

The results of correlation and regression analyzes of the number of fruits per plant
Indicator 2017 2018 2019
Correlation(r) betweenWr andVr 0,99 0,96 0,41
Regressiorfb;) betweerWr andVr 1,11 0,95 1,10
Correlation(r) betweenmtc andWr andVr -0,38 0,38 0,95
Regressiorfb,) betweennts andWr andVr -0,09 0,05 0,34

The correlation coefficient between the mean valf2018) and 16.80 (2019). The theoretical value of the
parental form with thdargest number of recessive

ues of the trait in the parents:(G) and the sunfWr + 0 o< 108.35 (2017), 102.52 (2018) and 125.47
Vr) in ranged from minus 0.64 to minus 0.97. This in{2019).

dicates a link between the number of fruits per plantand 5 i n g regression graphs

the presence of dominant genes. At high negative CQfjore complete information about the manifestation of
relations, dominant genes determine the increase #yminant and recessive effects.

trait. S . _ In 2017, according to th&, assessment, line
With the paticipation of the correlation coeffi- - 4 7 7 the samplDak gréédap-11 2
cient between the mean values of the trait of parentgloached the point with maximum dominance. The
forms in the parentsgtc) and the sunwr + Vr) de-  Point with the highest recessiveness was approached by
termined the theoretical valu¥iom+ VdomandWec + }hle varle(;){[hAIya, WT'%%;;id Zr? s%ercené recessive al-
Vecfor varieties and samples, whicawe dominant and eies, and the sample wi percarrecessive

: : . lleles.
recessive alleles. The variety or sample, which theorét- ) : : :
ically has all the dominant alleles of the studied parer(1:-|uole|2I fﬁ;;ﬂglez%?iﬂvgtzltgeag%ﬁf;ggﬁgﬁg?i;ﬁ
tal forms will haveWson + Vaom 8.71 (2017), 16.48 ples, which had 75 percent of dominant alleles.

( Fi

ano
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I'n 2019, the | i nkarkgrded 7112andi 3621 le intha middle eegion of the regres-
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The point of the variety Alya is loted to the zone with rabola with the regression line.
the greatest recessiveness, the points of samples MO
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4. CONCLUSIONS 10. Ogori, A.F. (2020).Source, Extraction and
Genetic analysis testablish that the trait of the Constituents of Fats ar@ils. Journal of Food Science
"number of fruits per plant" is controlled by the addi-and Nutrition,6 (2), 100060. DOI: 10.24966/FSN
tive-dominant genetic system. The main role in the ge1076/100060
netic control of the trait is played by the dominantef- 11.Y &1l ma z , E., Aydeni z,
fects of genes. Inheritance of a trait occurs by type ofar, E.S. (2015). Sensory and physit@mical prop-
overdbminance. The high negative value of the correerties of cold press produced tomato (Lycopersicon es-
lation coefficient indicates the existence of a relationeulentum L.) seed oilsJaurnal of the American Oil
ship between the number of fruits per plant and thFChemists' Societyg2, 833 842.
presence of dominant genes. At high negative correla- 12.RamakrishnanB., N. R., Maddela Venka-
tions, dominant genes determine the increasain tr teswarly K., Megharaj M. (2021).Organic farming:
The best positive and significant effects of generdbdoes it contribute to contaminafree produce and en-
combining ability (GCA) during two years of researctsure food safety? Science of The Total Environment,
had the | i R82) and h& sarpplPark 6 769, 145079. DOI: https://doi.org/10.1016/j.sci-
green(1.291.78), the sample MO 112 (0.80) in onetotenv.2021.145079
year of research. They can be recommendethéocre- 13. Kalogeropoulos, N., Chiou, A., Pyriochou, V.
ation of heterosis hybrids and varieties. et al. (2012). Bioacti phytochemicals in industrial to-
From hybrid combinations with high values ofmatoes and their processing byprodutls/T - Food
specific combining ability (SCA) for three years of re-ScienceandTechnology, 49, 213216.DOl:
search™ 4 7 7-3627 (ffom 1.37 to 3.18), AlyaDark  https://doi.org/10.1016/j.lwt.2011.12.036

green(from 2.03 to 4.64)for two years: Alya/MQA.12 14.Waheed, K., H. Nawaz, M.A. Hanif and R.
(1.481.53), MO 112 / 13627 (1.163.71) it is neces- Rehman (2020).Tomato.In: Medicinal Plants of ®ou
sary to make selections for creation of vaegt Asia. Elsevier,631 644. DOI:
https://doi.org/10.1016/B978-08-1026595.00046X
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Abstract

The use of intelligent systems is always fraught with security challenges, especially in the case of mixed
traffic. Active discussion of incidents involving such systems is of great interest, both from the public and media.
As a resultthere is a change in subjective perception, leading to an overestimated risk assessment on the part of
the population.
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Abstract

The features of psychopathological symptoms of depressive disorders were studied taking into account age
and gendefactor. It has been established that modern depressive disorders are characterizeddmpipsin of
symptoms with the presence of pronounced anxiety, obsessive and somatic manifestations; the severity of the main
psychopathological symptoms increases with age. Gender differences are in the greater severity of symptoms of
depression, hostilitgnd paranoid symptoms in men, and anxiety, somatization, obsessiyrilsive symptoms,
interpersonal sensitivity and phobic anxiety in women. These features can be considered as manifestations of the
clinical pathomorphosis of depression at the pregages

Keywords: depressive disorders, psychopathological symptoms, pathomorphosis

Depressive disorders are one of the main problerd88 women who applied for medical care at Vinnitsa
of modern psychiatric science and practice. DepreRegional Psychdleurological Hospital from 2015 to
sions are associated with comorlmdthological, sui- 2019. The nosological structure of tbentingent was
cidal behavior, reduced of quality of life, and social disas follows ICD10 codes: F 31.3, F 31.4, F 32.0, F 32.1,
adaptation both in patients with depressions and in thdir32.2, F 33.0, F 33.1, F 33.2). The average age of the
microsocial environment [p. 333; 2, p. 655;3,p.980 men was 34.2N11.1 years, and
985]. According to modern studies, depressive disowomen (p=0.422), the average duration of depression
ders are charéerized by polymorphism of symptoms,was 5. 7N5. 8 wadr 4. 606. 4negear
difficulty of diagnosis and resistance to therapy [4, pwomen (p=0.064). 3 subgroups were allocated in group
k5354 5, p. 711715]. An important factor in the de- of men and women depending on the age of patients at
velopment of preventive measures for depressive disdhe time of the study: up to 30 years (M1 and W1
ders is the study of their pathomorphosis, in particulagroups, respectively), from 30 to 44 years (M2 and W2
clinical phenomenology of depressive disorders at thgroups, respectively), 4ears and older (M3 and W3
modern stage [6, p. 783; 7, p. e67Be681]. At the groups, respectively). The study was carried out using
same time, a some of important issues of clinical path&ymptom Check Lis90-Revisedi SCL-90-R (L.
morphosis of depressive disorders remain insufficientlperogatis and al., 1976). Statistical analysis of differ-
studied, and the data of existing saglare incomplete ences between groups was carried out usingpaoa-
and contradictory [8, p. 25857; 9, p. 127]. metric ManaWhitney est.

The aim of the study is to investigate the structure  The general trend of the modern pathomorphosis
and severity of psychopathological symptoms in pasf depressive disorders is an increase in the proportion
tients with depressive disorders at the present stagd,anxious and somatized depressions in the structure
taking into account age and gendhator. of depressive disorders [10, [1.786179(0. These

With the observance of the principles of biomeditendencies are manifested in the indicatdrpsycho-
cal ethics, we have clinically examined 107 men angathological symptomatology (table3).
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Table 1.

Features of psychopathological manifestations in men, taking into account age factor

I ndicators | £ (pqintsMNm/ Mé
Symptoms M1, n=38 M2, n=46 M3, n=23
Somatization 0.72NO0. 0. 83NO. 0. 97NO.
0.70 (0.600.80) 0.80 (0.600.90) 0.80 (0.701.20)
Obsessive and compulsive sympton| 0.68NO. 1.12M0. 1.2400.
1.00 (0.101.00) 1.10 (0.101.90) 1.60 (0.202.00)
Interpersonal sensitivity 1.33MO. 1.53MO0. 1.65M0.
1.40 (1.101.40) 1.60 (1.101.80) 1.70 (1.201.90)
Depression 2. 65N0. 2. 91NO. 3.44N0.
3.10 (2.003.20) 3.20 (2.803.40) 3.50 (3.303.70)
Anxiety 2. 00NO. 2.21NO. 2. 37NO0.
2.00 (1.802.20) 2.30 (1.802.50) 2.40 (1.902.70)
Hostility 0. 31NO. 0. 54NO0. 1. 78M1.
0.30 (0.000.50) 0.50 (0.000.70) 1.70 (0.703.20)
Phobic anxiety 0.61NO. 0. 77NO0. 0. 93NO.
0.70 (0.400.70) 0.90 (0.401.00) 0.90 (0.601.10)
Paranoid symptoms 0.24NO. 0. 30NO. 0. 33NO.
0.20 (0.200.20) 0.20 (0.200.30) 0.30 (0.200.30)
Psychoticism 0. 64NO0. 0. 70NO. 0. 69NO0.
0.60 (0.400.90) 0.70 (0.500.90) 0.70 (0.600.80)
Global Severity Index 1. 19M0. 1.39M0. 1.67NMO0.
1.30 (0.901.40) 1.45(1.101 1.70) 1.70 (1.302.00)
Positive Symptom Total 45. 42NK8. 49. 37N9. 55. 04M10
48.00 (38.0052.00) | 51.50 (42.0055.00) | 57.00 (43.0064.00)
Positive Symptom Distress Index 2.34M0. 2.49M0. 2. 73N0.
2.35 (2.202.50) 2.60 (2.302.70) 2.80 (2.602.90)

In addition to high rates of depression, the exanpathomorphosis of depressive disorders withiran

ined patients showed increased levels of anxiety, obsesease in the clinical picture of manifestations of anxi-

sive-compulsive symptoms, and somatization. Thesety and somatic symptoms.
manifestations determine the specificity of the modern

Table 2.

Features of psychopathological manifestations in women, taking into account age factor

Symptoms Il ndicators | evel, MNn
W1, n=51 W2, n=53 W3, n=34
Somatization 0.90NO. 1. 13N0. 1.92NO0.
0.90 (0.801.00) 1.00 (0.801.30) 1.85 (1.402.50)
Obsessive and compulsive symptorr 1.47H0. 1.71H0. 2.40N0.
1.90 (1.001.90) 1.90 (1.602.10) 2.40 (2.002.90)
Interpersonal sensitivity 1.65H0. 1.85H0. 2.44N0.
1.70 (1.601.80) 1.80 (1.702.20) 2.35 (2.202.80)
Depression 2. 30NO0. 2. 65N0. 2. 98NO.
2.20 (1.803.00) 3.10 (2.403.20) 3.20 (2.603.50)
Anxiety 2. 35N0. 2. 55N0. 2. 99NO.
2.40 (2.202.60) 2.60 (2.402.80) 3.05 (2.803.20)
Hostility 0. 15NO0. 0. 37NO. 0. 90NO.
0.00 (0.000.30) 0.30 (0.000.50) 0.50 (0.001.30)
Phobic anxiety 0.91NO. 1.11N0. 1.72&0.
1.00 (0.701.10) 1.10 (0.901.40) 1.70(1.40'2.00)
Paranoid symptoms 0. 21NO. 0. 23NMO. 0. 29NO.
0.20 (0.200.20) 0.20 (0.200.20) 0.20 (0.200.30)
Psychaticism 0.59NO0. 0. 59N0. 0. 69NO0.
0.60 (0.400.70) 0.60 (0.500.80) 0.80 (0.500.80)
Global Severity Index 1.31NO0. 1.51NMO0. 1. 95NO0.
1.30 (1.201.50) 1.60 (1.301.80) 1.90 (1.602.20)
Positive Symptom Total 49. 20N7. 53. 34N8. 62. 09NT7T.
50.00 (46.0055.00) | 55.00 (50.0058.00) | 61.50 (58.0066.00)
Positive Symptom Distress Index 2. 3 9 MO . 2.52MN0. 2.82M0.
2.40(2.201 2.60) 2.50 (2.302.70) 2.80 (2.603.00)
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The general trend is the increase in psychopathgroups (M2 and W2) and in the older ones (M3 and
logical manifestations with age. So, in the youngest ag®’3). In middle age groups, men are significantly lower
groups (M1 and W1), the level of indicators of all psyindicators of depression and hostility than in older
chopathological symptoms, except for psychoticismgroups, and womeii all psychopathological symp-
and in women also paranoid symptoms, is signifi- toms, except for paranoid symptomatology.
cantly (p<0,05 or less) lower than in the middle age

Table 3.

Level of statistical significance of differences (p) between groups
Groups being compared

Symptoms Mlvs | Mlvs | M2vs | Wlvs | W2vs | W2vs | Mlvs | M2vs | M3 vs
M2 M3 M3 W2 W3 W3 w1 W2 W3
Somatization 0.009 | 0.000 | 0.060 | 0.003 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
Obsessive and
compulsive symp4{ 0.004 | 0.002 | 0.139 | 0.003 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
toms
Interpersonal sen-

0.001 | 0.001 | 0.152 | 0.003 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000

sitivity

Depression 0.011 | 0.000 | 0.000 | 0.007 | 0.000 | 0.007 | 0.013 | 0.020 | 0.003
Anxiety 0.001 | 0.001 | 0.124 | 0.002 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
Hostility 0.037 | 0.000 | 0.000 | 0.003 | 0.000 | 0.013 | 0.003 | 0.039 | 0.004

Phobic anxiety | 0.002 | 0.001 | 0.123 | 0.004 | 0.000 | 0.000 | 0.000 | 0.000 | 0.000
E)"’r‘;ino'dsymp' 0.041 | 0.000 | 0.064 | 0.128 | 0.003 | 0.091 | 0.126 | 0.015 | 0.015
Psychoticism 0.279 | 0.578 | 0.768 | 0.924 | 0.019 | 0.025 | 0.461 | 0.054 | 0.329
Sllc?ebfl Severity | 4002 | 0.000 | 0.013 | 0.001 | 0.000 | 0.000 | 0.052 | 0.133 | 0.020
Positive Symptom
Total

Positive Symptom
Distress Index

0.038 | 0.001 | 0.021 | 0.002 | 0.000 | 0.000 | 0.042 | 0.037 | 0.031

0.002 | 0.000 | 0.000 | 0.005 | 0.000 | 0.000 | 0.238 | 0.608 | 0.246

Gender differences consist in significantly These features require further deeper study of the
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Abstract

The article presents and substantiates a unified technological model of providing effective medical care to
victims with injuries of the pelvic ring aretetabulum at the hospital stage in the region using modern diagnostic
and therapeutic techniques.
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Abstract

Given the fact that the hip joint occupies a leading position in the support capacity of the limb, the issues of
its damage after acute hematogenous metaepiphyseal osteomyelitis (OGMEOQ) are extremely relevant and require
further clarification. Undoubtedlyfor the correct choice of treatment tactics for patients with various orthopedic
complications (OGMEO) of the hip joint, it is necessary to classify these complications corresponding to certain
surgical treatment options. Based on the study and treathpatients in this category, a working classification
of types of orthopedic complications of the hip joint after surgery (OGMEOQO) was created.

This paper presents its own research.
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Abstract

Orthopedic complications of acute hematogenous metaepiphyseal osteomyelitis (OHMEOQO) in the femoral
lesion have some features and occur in the form of various forms of destruction in the area of the proximal femur
(POB). Patients with severe consequencémofatogenous osteomyelitis in the hip joint area were monitored and
treated in the Department of Pediatric Traumatology and Orthopedics of the State Medical Institution "RKB of the
Ministry of Health of the Republic of Tatarstan". These consequencematdgenous osteomyelitis of the bones
forming the hip joint were observed in the form of a defect in the femoral head or defects in the head and neck of
the femur. The developed methods of surgical treatment of these patients make it possible to edstdris th
support capacity, joint function, and compensate for the shortening of the_timipterm results were followed
up to 15 years.
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Abstcact

This work aims to develop a methodological approach to establiahimgthematical description based on a
planned experiment and regression analysis for pharmaceutical studies with quantitative factors. The objects of
regression studies in pharmacy in most cases are multifactorial dependencies obtained in order tuptileatify
solutions- to determine the optimal composition of the dosage form, as well as the optimal parameters of the
technological modes of its manufacture to ensure the necessary values of pharmacological and technological indi-
cators that meet the regeiments of the Pharmacopoeia. Mathematical processing of experimental dependences
using modern computer software and applications, in particular, MS Excel and Mathcad, allows for technically
quick and efficient establishing of regression equations andicliethe adequacy of the obtained mathematical
descriptions. In the course of regression analysis, based on the results of the planned experiment, some features in
the processing of experimental data have been revealed. It was found that the minimumoé&inéambation
presented by experimental data at the boundaries of the factor space can be used both to confirm and to refute the
assumption about the mechanism of factors influence on the objective function and, consequently, the type of
mathematical mael. The possibility of establishing a mathematical description of the effect of quantitative factors
on target indicators based on regression analysis of their generalized separate effect on the-fadtdmmodmgical
characteristics of the developed das&grms has been revealed.
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Keywords: planned experiment, quantitative factors, objective function, response surface, mathematical
model, regression analysis.
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Abstract

As a result of the study of the composition and flavonoids of herbal drugs of immortelle by HPLC were
identified: quercetin3i bi glucoside, quercetin and lutealim addition, the antibacterial activity of extracts of
immortelle obtained by vacuum filtration using various solvents against reference test cultures and clinical strains
of microorganisms was investigated. In relation to the reference test cultuieactemial activity is manifested
in all samples of extracts, in relation to clinical strains of microorganisms, the activity is more pronounced in
samples of alcoholic extracts of herb and flowers against Staphylococcus aureus, Escherichia colialgledsiell
moni, EnterobacterloaceaRegarding clinical strains of Pseudomonas aeruginosa, only 70% of alcoholic extracts
of flowers and herbs have antimicrobial activity. In general, the antimicrobial effect of 70% alcohol extract of
flowers is more pronoured.
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Abstract

Measures to prevent the spread of the infection and protect the healthcare workers in the contgetoaf the
coronavirus pandemic have been investigated. The disease prevention plan, which is advisable to develop for
healthcare facilities, in accordance with the recommendations of the World Health Organization has been analyzed.
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IInan 3anmo6iranHg 1HQEKIIITHIM 3aXBOPIOBaHHIM

Po3po6ka Ta po3MinieHHA B 3aK71afi iHGOpPMAIiHHAX MIaKaTiB

3a0e3neueHHA MPAIiBHHKIB CHEMiaTbHEMH Je31H(EKIIHHAMH 3aco-
0aMH, TKi po3MIMYIOTECS MOGIH3Y PoOOUHX Micllh Ta MOCTiHHE iH-
¢ opMyBanHs Ipo noTpedy MUTH i 00pOoOISTH PYKH

Po3rtanryBaHHA OTHOPA30BHX CEPBETOK OUIA MICIIb, AKI YaCTO BHKOPHC-
TOBYIOTH (KTaBiaTypa, MyIsT AUCTAHIINHOTO KEPYBAHHA TOIIO), MO0
TPaIiBHAKH MOITH IIPOTHPATH ITi MicIT Iepe/l KOKHHM 3acTOCYBAHHA

OpraHizamii CHCTEMAaTHYHOTO NpHOHpaHHA Ta Je3iH(eknii TepuTopii
3aKIady, OcOOIHBO Y MICIAX CKYIUEHHA JIOJeH, IPOBITPIOBAHHA
MIPHMIIIEHb

Opragi3amig OepeBIPOK MEpel MoYaTkoM poGowoi 3MiHH I7A BHAB-
JIEHHA CHiBPOGITHHKIB 3 03HaKaMH 3aXBOPIOBaHHA

Po3po6nenns rayukoro rpadiky poGoTH cHIBPOOITHHKIB, MO0 MiHi-
MI3YBATH CKYIYECHHS MI0jieH B OJJHOMY MiCITi

OOMeKeHHA NepeGyBaHHA B MICIAX CKYIUEHHA THX IpaliBHHKIB,
J714 AKHX 3aXBOPIOBAHHS CTAHOBHThH HaHOLTLIIHH PH3HK
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THE SEVERE IMPACT OF COVID -19 ON THE PIPELINE SECTORS OF SOUTH AFRICA
OFFSHORE OIL AND GAS EXPLORATION IN SOUTH AFRICA
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Abstract

The South African Petroleum Agency, in charge of #dp
duction, 0 maintains a national oil expthatthalasidecadeand pr
(since 2010) has seen a rapid increase in the number of applications and grants of offshore rights and leases. The
of fshore oil and gas sector aims to support the rapi
anewi ronment ¢ ondu cThestask df the laborgioryasrtcaatceleratetthe drilling of thirty wells
over the next ten years and develop such an infrastructure as a staged gas pipeline network.

Keywords: impact, environment.

Offshore operations resulting in pipelines being stopped or delayed. The
Offshore oil and gas exploration has indicated thiSouth African oil and gas pipeline sector has been hit
there are potential resources of approximately nine bhardby low oil prices and weak demand as a result. One
lion barrels of oil off the coast of South Africa and adof the main strategies used by most pipeline operators
jacent waters. This is equivalent to 40 yedrsibbcon- is to suspend or postpone any avoidable ongoing or up-
sumption in South Africa. They also have eleven billio coming projects. Due to the great uncertainty of the
barrels of oil equivalent of natural gas, which equate¢prospective project, the pipeline contracsoispended
to three hundred and sevetitye years of gas con- all construction work related to the project. It is not yet
sumption in South Africa. However, there is consideiclear when the project may start commercial activities.
able uncertainty about the amouwftthese resources. On similar lines, construction work on the 272 km of
Eleven initiatives were developed under this worthe South Pars gas pipeline Phase 11 (I and Il) has been
stream. The team has set an ambitious gtmatlrill 30  postponed due to @VID-19. This will likely extend
exploration wells in 10 years. the project's start year into 2023.
Over the next 20 years, this work could result i In addition to stopping or delaying project imple-
the production of three hundred thousg3@0,000) mentation, pipeline companies in the region are seeking
barrels of oil and gas per day. This is approximate financial assistance or cutting capital costs. Saudi Ar-
eighty% of the current imports of oil and gas. The restamco, on the other hand, aslopting a strategy to cut
will be one hundred and thirty thousand jobs and a caocapex by nearly 26% by 2020. An abundance of con-
tribution to GDP of two point two billion US dollars solidations may emerge in the oil and gas pipeline sec-
(2.2 billion US dollars).Th South African government tor as the current crisis could put medium and small
recognizes that it must create an enabling environmecompanies on the brink of extinction. While pipeline
to enable industry to invest in this capital intensive se companies are makirtgemendous efforts to overcome
tor. The workflow has outlined some initial goals foithe current situation, it may take longer to pay off,
achieving this goal. The government should: given the recurring nature of the pandemic and the mag-
Ens ur ad stabiligyrofi the ylegah frame- nitude of its impact on the oil and gas sector.
work governing offshore oil and gas fields, ensuring CONCLUSION
great outcome for government, industry and society. The COVID-19 pandemic has forced the offshore
A Conducting emer ge n c oilandgasndustry to activate dedicated emergency re-o
within the industry to initiate worldlass oil spill re- sponse and business continuity protocols to ensure the
sponse capacityn South Africa. safety and health of employees while drilling and de-
Ensuring the funct i cveloping. Measures include reducing the numbend | oi |
Compensation and Pollution Fund. personnel on offshore installations, frequent checks,
Harness the expl or a physicaldistancing, virus awareness, improving accéss e d
by offshore oil and gas exploration that will open acce:to personal protective equipment, and activating robust
to data ecosystems, marine resources and arlew data management and communication protocols.
oceanrelated energy.
Impact of COVID-19 on the oil and gas pipe- REFERENCES:
line sector 1. Gl obal Dat a Energy. (2021
The South African oil and gas pipeline sector heCovid-19 on the Middle East and African oil agds
been hit hard by low prices for outbreaks of COVIDpi pel i ne sector o.
19. The pandemic has affected the progress of seve 2. Safeguard our seabed. (
projects, causingipelines to stop or delay oil and weakpetroleum extractiono f f shor e oi |l an
demand as a result of the COVI® outbreak. The 3. Operation Phakisa. o O
pandemic has affected the progress of several projecp| or at i ono.
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Abstract

The work is a description of the methods of calculatingcdweying and propellinglements of hoisting
machines, their design features, methods of calculating tlis loa the supporting elements of machines and
identified their shortcomings. The description of the developed mathematical model of loading of carrying and
propelling elements with a rigid frame and a rigid suspension bracket of basic elements is gplenofjloading
of basic points at work of cranes, conclusions on the basis of the received results are formulated. The mathematical
model of loading o€tarrying and propellinglementf hoisting machines developed in this work allows to carry
out the aalysis of loading of carrying points in the course of work at various conditions of support of the car.
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Abstract

Of the existing approaches to calculating the explosiadding modes, the most justified is the energy ap-
proach based on taking into account the nature of the-tgylkeryer distribution of the kinetic energy stored in the
cladding element during its acceleration. The parameter that determines the exgaklorg process is the plas-
tic deformation energy. The optimal modes of the cladding process are those that provide maximum bond strength
of layers with minimal development of structural heterogeneity at the interlayer boundary of the composition. The
proposed method for optimizing the modes of obtaining flat layered compositions by explosion cladding is based
on the assumption that, under optimal conditions, a range of plastic deformation energy will be provided, which is
constant for each specific combtion of metals (alloys) of the composition, which will ensure the uniform
strength of the joint.
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