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BIOLOGICAL SCIENCES

COMPARATIVE ANALYSIS OF THE DIVERSITY OF COLLEMBOLA AND  ORIBATIDA GROUPS
IN AGROCENOSES OF SMALL POLISSIA

Merza S.
Postgraduate student, Lviv National Agrarian University
Kaprus I.
Prof., Dr. Sci.
Prof. of the Ecology Department, 1Lviv National Agrarian University,
2lvan Franko National University of Lviv
Sen.Res. of the Biosystematic and Evolution Department,

3State Natural History Museum, National Academy of Sciences of Ukraine

Abstract

The taxonomic structure of Collembola and Oribatida groups in the five most common types of Small Polissia
agrocenoses, iparticular, wheat, rape, soy, potato, and corn, has been analyzed. It has been revealed that the
studied agrogroups of Collembola are, in general, characterized by sufficiently large species richness (at least 49

species from 35 genera and 12 families)weell as significant variability in density parameters. A total of 14

Oribatida species, belonging to 10 families, were identified. The studied cenotic faunas include from 2 to 6 species

of oribatid mites and from 6 to 22 species of Collembola. In oresabiple, there are from 1 to 4 species of

Oribatida and from 1 to 9 species of Collembola. In the studied agrocenoses by species richness among Oribatida,

there are predominated the families Oppiidae, Mycobatidae, and Oribatulidae, each of whichastezptysa

total of 23 species. Among Collembola by species richness, there are predominated the families Isotomidae and
Entomobryidae, each of which is represented by a total of 12 species. It has been revealed that in different types
of Small Polissia grocenoses, 10 species of Oribatida and 31 species of Collembola can potentially dominate.

Due to the influence of agricultural land use for arable land, there are found the expansion of the mass forms of

both Collembola and Oribatida in agricultural greupompared with natural coenoses, the emergence of-arable

specific dominants, as well as the emergence of superdominant species. The revealed features in the structure of

the Oribatida group dominance, in general, are not characteristic of naturaljditilded cenoses.
Keywords: biodiversity, Collembola, Oribatida, soil fauna, agrocenoses.

Soil microarthropods such as Collembola and Ormites was conducted by S.G. Pohrebniak [26]. In total,
batida, due to their large numbers and biomass, are &e- identified 14 species of Oribatida for the studied
tively involved in the processes of transformation ofrea. Some aspects on the impact of agricultural activi-
matter and energy in soils and play an important role tires on the group of oribatid mites are also reflected in
soil functioning. Studying the structuretbk diversity the works of T.F. Krutogolova and ®&. Furman [19].
in groups of these pedobionts in different edaphic coff-he mentioned works concerned the features of the Ori-
ditions, we can assess their biotic potential and funbatida population in the conditions of seed treatment

tional role in ecosystems [36]. with microbial preparations and under the influence of
Agriculture is one of the important anthropogenidertilizers.
factors in reducing soil biodiversity. It significtly re- For the territory of Small Polissia, according to

duces the intensity of organic compound biodegrad&-V. Melamud [3], only 136 species of oribatid mites
tion, which determines the rate of soil fertility restoraare known. From 27 to 52 species of Oribatida have
tion in agrocenoses [1]. The study of the taxonomic artgken found in some forest and meadow cenotic faunas
ecological structure of microarthropod groups in agrd24]. Regarding Collembola, for Small Polissia, ac-
cenoses, compared to the nat@@bsystems, is an im- cording to data of I.Ya. Kaprus [11], only 76 species of
portant step in the process of the arable fertility repr@&ollemiola are known, while for the whole zone of de-
duction. ciduous forests of Ukrainie 303 species [11]. It is re-
The parameters of Collembola diversity ofvealed that some forest and meadow cenotic fauna may
Ukrainian arable lands have practically not been studhiclude from 20 to 53 species of Collembola.
ied by specialists [11, 12]. Only a few works are known,  Although in the literature there are some data on
which are devotedb the Collembola groups of man the paameters of the group diversity of these microar-
made and urbanized landscapes of Ukraine [2, 14, 28ropods in natural types of Small Polissia phytoceno-
31, 35]. It is revealed that in technogenic conditong es, the study of the str
there is formed a taxonomically depleted fauna of Coln the agrocenoses of the region, as well as the main
lembola with a low total number of biotope groups andirections of population transformation thiese pedo-
a high kvel of the individual species dominance, abionts under the influence of various forms of arable
well as the representation of surface biomorphs. land economic use remains relevant.
Ecological and faunal studies of acarocomplexes The purpose of the studywas to describe the tax-
in agrocenoses of Ukraine are also fragmentary and ioromic structure of Collembola and Oribatida groups
sufficient. In particular, the study of orchard oribatidn the main types of Small Polissia agrocenoses, as well

uctu
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as to conduct a comparative analysis of the studiggoups [22]. In particular, the structure of group domi-
groups both among themselves and with their naturahnce was determined by the approach of G. Stecker
variants based on literature data. and A. Bergman [30]. The ecological affiliation of ori-
Materials and methods. The study was con- batid mites was determined usingalaresented by G.
ducted in Dubliany vicinity, Lviv region, on the exper-Weigmann and L. Miko [32].
imental fields of LNAU(Lviv National Agrarian Uni- Statistical processing of the material was carried
versity) during the growing season (spring, summenut using the program Past [6]. We used the program
autumn) in 2017 in five main types of agrocenoses: NS Excel as the main tool for the initial processing and
corn, 2) wheat, 3) rapeseed, 4) soy, and 5) potato.display of data. Thus, the methodological appreach
total of ten agrocenoses were studied, two of each typesed in the study, provided the necessary reliability and
Each studid biotope is assigned a corresponding huncomparability of the obtained data.
ber: I, Il - rapeseed; I, IV- soy; V, VI - wheat; VII, Study results and discussion
VIII - corn; IX, X - potato. It should also be noted that According to the study materials, a total of 49 spe-
the model fields are characterized by evenly leveled tesies of Collembola and 14 species of Oribatida were
rain and soils, typical for Small Polissia. identified. The identifiedCollembola belongs to 35
The material was collected and processed accorgenera and 12 families (Table 1), which is on average
ing to the standard methods of soil and zoological stu84.5% of local and 16.2% zonal deciduous forest
ies [4, 27]. To collect the material, we used a metal driftauna [11, 13]. Oribatida belongs to 10 families (Table
with a volume of 577 cf(radius 3.5 cm, depth 15 cm). 2), which is 10% of the Small Polissia fauna [23]. Dur-
Soil sampling was performed by lineseries every 10 ing longterm, brgescale studies in agrocenoses, many
m. In total, four similar sampling series were conmore species can be identified (predicted to be at least
ducted: series 1 in June 2017; seriesir2 September 50 for Oribatida and 70 for Collembola). The studied
2017; series 3 in November 2017, and series-4n  cenotic faunas include from 2 to 6 species of oribatid
April 2018. In each agrocenosis during the study penites. From 1 to 4 species of Oribatida occur ie sail
riod, 40 soil samples or 80 sphas were taken for each sample. In the same agrocenoses, there are actually 3
of the five types of agrocenoses. A total of 400 sotimes more species of Collembola, namely from 6 to 22
samples were collected during the study period, argbecies. In one soil sample, there are from 1 to 9 types
296 collected Oribatida and 604 Collembola were idermf Collembola.
tified. In the studied agrocenoses, the average population
Isolation of microarthropods from the substratelensity of Collembla and Oribatida varies in the
took place on Kemson thermophotoelectors. The coltwelvefold (table 1) and thirtfold (table 2) range of
lected zoological material was transferred into permamalues, respectively. For Collembola, the density
nent micropreparations with Faure's medium for theieaches the highest average level in wheat cenosis and
further determination [27]. The species identificatiorthe lowest soy, and for Oribatida, the highest average
was performed using an Olympus BX52 microscopkevelis in wheat and soy cenoses and the loWweape-
and using moderdeterminants. seed. However, compared to the natural forest cenoses
The quantitative data obtained by us were extrafrom the zone of deciduous forests [13], the maximum
olated per unit area of 12nFor the comparative anal- density of the studied agrocenoses Collembola is ap-
ysis of the population structure of the microarthropodgroximately 1721 times lower, and to the meadoee-
in studied agrocenoses, we used not absolute, but ref@ses, respectively,6-12 times. Regarding Oribatida,
tive (in% of the total number in the group) parametersompared to the natural forest cenoses of deciduous
of species density. forests [23], the maximum density of oribatid mites
The standardized methods of quantitativeysis from the studied agrocenoses is approximately 218
were used to assess the synecological structure of tirees lower, and with meadow cenoses [T@kpec-
tively, 42 times.

Table 1.
Parameters of diversity of Collembola groups in studied agrocenoses of Small Polissia
Characteristics Agrocenogs
[ IV L vEp v | X
1 2134|567 |8]9]10j]11
HYPOGASTRURIDAE
Ceratophysellasuccing@isin, 1949) 2,8 16,7/27,7 11,4
HypogastruramanubrialigTullberg, 1869) 11,1139,1] 4,5 445 3,8|12,8 9,1
\WillemiaintermedigMills, 1934) 1,6
BRACHYSTOMELLIDAE
Brachystomellaparvulé Sc h2 f f er |, 18928
TULLBERGIIDAE
Metaphoruraaffinif B°r ner |, 1902) 3,1 2,6|6,7
Mesaphoruracritica(Ellis, 1976) 1
Mesaphorura floraéSimonat al., 1994) 11,1
Mesaphoruramacrochaet{®usek, 1976) 13,9/14,1 4,5 1,6 20,533,3/11,1| 4,5
Stenaphorura quadrispina 1,6 3,3
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( B°r 8G) , 1
ONYCHIURIDAE
Onychiurus ambulan@.innaeus, 1758) 2,6
Protaphorura cancellatdGisin, 1956) 0,5
Protaphorura fimatgGisin, 1952) 9,6
Protaphorura pannonicgHaybach, 1960) 1
Protaphorura subarmatgGisin, 1957) 16|91 0,5 20 |11,1)18,2
IAgrophorura naglitshi(Gisin, 1960) 1,9
ISOTOMIDAE
Desoria fennica(Reuter, 1895) 3,3 4.5
CryptopygughermophilugAxelson, 1900) 1,9
Proisotoma minutgTullberg, 1871) 1 (58|51 9,1
Folsomia fimetarigLinnaeus, 1758) 13,9 1,6 18,2
Folsomia lawrencefRusek, 1984) 0,5 2,3
Folsomia manolachdBagnal, 1939) 2,3
Folsomia spinoséKseneman, 1936) 5,6
Folsomides parvuluéStach, 1922) 2,6 2,3
Isotoma anglicangLubbock, 1873) 2,8 4,5 0,5/5,8]|2,6
Isotomiellaminof Schaffer, 1895) 16,7
Isotomodes productysxelson, 1906) 2,8 8,3 3,3
Parisotoma notabili§ Scha f f er |, 1896(13,923,445|8,3|3,1|1,9 3,3|22,2| 2,3
ENTOMOBRYIDAE
Entomobrya marginatérullberg, 1871) 7,777
Entomobryasp 4,5
Sinella tenebricos@-olsom, 1902) 13,6 3,8
Heteromurus nitidugTempleton, 1835) 2,8 16,7/ 0,5 51 2,3
OrchesellaalbofasciatéStach, 1960) 2,816,3|9,1 1 5,1
Orchesella multifasciatéScherbakow, 1898) 15,4
Orchesella pseudobifascia(&tach, 1960) 1,6
Lepidocyrtus cyaneyJ ullberg, 1871) 16,7 9,1 4,2138,5 7,7 11,1 4,5
Lepidocyrtus paradoxu@Jsel, 1890) 1,6
Pseudosinella alb@Packard, 1873) 4,7113,6 2,6|3,8]|5,1|16,7/33,3
Pseudosinella imparipuncta{&isin, 1953) 2,8
\Willowsia platani(Nicolet, 1842) 7,7

TOMOCERIDAE

[Tomocerus vulgariéTullberg, 1871) 9,1

PARONELLIDAE

Cyphoderus albinugNicolet, 1842) 1,9

BOURLETIELLIDAE

Bourletiella arvalis(Fitch, 1863) 2,8 9,1|8,3 3,8 3,3

Bourletiella hortensigFitch, 1863) 2,1 2,6| 6,7 6,8

Caprainea marginat§ Sch°tt , 1893) |28 0,5

Sminthurus maculatysT®° m°® svary, 18¢ 25

KATIANNIDAE

Sminthurinus aureud_ubbock, 1862) 1,6 1 2,3

Sminthurinus elegan&itch, 1863) 0,5 51

ARRHOPALITIDAE

Arrhopalites caecuéTullberg, 1871) 4,5

SMINTHURIDIDAE

Sphaeridia pumiligKrausbauer, 1898) 1119

Total speciesnumbeg 15|12 | 13| 7 [ 22]|15]|14|10| 6 | 15

The fraction of the dominant species number (%75,1/87,6/ 100| 100|76,4/86,5/89,6 100| 100/86,2

Density, thousands of individuals/m 0,230,42/0,080,14|0,341,24/0,19-0,25/0,060,29

Note. Agrocenoses: |,IT rapeseed; Ill,IM soy;V,VIT wheat; VILVIII i corn; IX,XT potato. The values of the
relative number of Collembola dominant species are highlighted in gray color.
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Considering Collembola in the studied agmae relative number of Oribatida families in most agroce-
ses, by species richness, the families Isotomidae andses, Tectocepheidae (1-B0,0% of the total numibe
Entomobryidae predominated, each of which is repref individuals, on average 46%) and Scheloribatidae
sented by a total of 12 species (in some cenoses, thé8e3-56,8%, 32%) dominate (Table 2, ImageT)e ob-
were from 1 to 7 species of Isotomidae, and Entomdained data on the representation of families in cenotic
briidaei 1-6) (Table 1). By parameter ofdhrelative fauna are generally consistent with the literature data
number of Collembola families in most agrocenoses$or natural variants of cenoses ieas of deciduous and
Entomobryidae (6;89,9% of the total number of indi- mixed forests of Ukraing24].
viduals, on average 30%), Isotomidae {8110%, It is revealedhat in different types of studied ag-
21%), and Hypogastruridae-{2,2%, 18,5%) domi- rocenoses dbmallPolissa, 31 species o€ollemboh,
nate (Table 1, Image 1). The obtained datdéhenrep- the totalfraction of which 75,2100% of the cenotic
resentation of families in cenotic fauna are generaligroup® numbercan potentially are dominant (i.e, be
consistent with the literature data for natural variants @udominants, dominants or subdominants with a rela-
cenoses in areas of deciduous and mixed forests tofe number greater than 3.2% of the total in the group)
Ukraine [13, 21]. (Tablel). In somebiotopes they can be from 3 to 13

Studying Oribatida in agrocenoses by species rickpecies. The mostominatedmembers of the families
ness, there is@gomination of families Oppiidae, Myco- Entonobryidae (%orms), including two species of the
batidae, and Oribatulidae, each of which is representgénereEntomobryandOrchesellaandisotomidae (8)
by a total of 23 species (Table 2). By parameters of thé two species of the gen&®Isomia(Tablel).

o
L
[ad]
=
]
Z
L
(7))
(@)
Z
L
(@]
(@)
[
o S S T YT il
< B X il
- - e ea s e T aas|
0,0 20,0 40,0 60,0 80,0 100,0
RELATIVE ABUNDANCE
HOHYPOGASTRURIDABISOTOMIDAE BENTOMOBRYIDAE BBOURLETIELLIDAE

ETULLBERGIIDAE HOONYCHIURIDAE OKATIANNIDAE OTOMOCERIDAE
MARRHOPALITIDAE EFIBRACHYSTOMELLIEABMINTHURIDIDAE & PARONELLIDAE

Imagel. Correlation ofCollemboé families by nurper in the studied agrocenoses
Marking of agrocenosesX as inTablel.

Analyzing the data oBribatida, 10 species dri- addition toeudominants, & dominant and A1 sub-
batida can be dominant, the totihction of which is dominant species were identified in each agrocenosis.
92.8100% of the cenotic groupsumber Table2). In  No species has been identified that would dominate in
some biotopes, they can be frorto® speciesAmong all studied agrocenoses simultaneously. Only seven of
oribatid mites, there are dominatedmembers of the the ten studied cenoses were dominanmnanubrialis,
families Tectocepheidaand Scheloribatidae, whose M. macrochaetpandL. cyaneussixi P. notabilisand
representatives occur in nine and six variants of ten ag- alba The rest of the mass forms, obviously, have
rocenosesTable?2). certain ecological limitations and, therefore, dominated

Among the domiant (otherwise mass) species ofonly in one- four biotopes In particular, onlyn one of
Collembola therearefound four eudominantg ( ma- the agrocenoseshereweredominated 13 speciesei
nubrialis, M. macrochaeta, L. cyaneus, P. glbthe 42% of their total number, which was found in the stud-
relative number of each can reach up to 44,6f%e ied variants of arable land.
total. Only in soy cenosjghey were not detected. In
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Table2.

Parameters of diversity @ribatidagroups in studied agrocenoses
Agrocenoses
I Il I v | I |V vl X

Characteristics

COSMOCHTHONIIDAE
Cosmochthonius reticulat@@randjean, 1947 25,0
HYPOCHTHONIIDAE
Hypochthonius luteu®udemans, 1917 2,4
EUPHTHIRACARIDAE

Acrotritia ardua(Koch, 1841) 13,3
TECTOCEPHEIDAE
Tectocepheus velat@llichael, 1880) 60,0|75,0/80,0{11,0|/56,1|43,9|21,6| 25,0| 46,7
OPPIIDAE

Oppia nitenKoch, 1835 6,7
Oppiella novaOudemans, 1902) 20,0 19,5 13,5/50,0|20,0
Ramusellact. clavipectinata(Michael, 1885) 13,3
SUCTOBELBIDAE
Suctobelbellasp. 2,4
SCUTOVERTICIDAE
Scutovertex minuty&och, 1835) 2,4
MYCOBATIDAE

Punctoribates hexagonBerlese, 1908 32,3 14,6/ 8,1 16,7 50
Punctoribates punctuifiKoch, 1839) 4,7 9,8
SCHELORIBATIDAE
Scheloribates pallidulug<och, 1841) 20,0 20,0/52,0|17,1 56,8| 8,3 50,0
ORIBATULIDAE

Oribatula cf. exilis (Nicolet, 1855) 2,4
Oribatulacf. glabra (Michael, 1890) 29,3
Total species 3 2 2 4 6 5 4 4 5 2

The fraction of the dominant species number 100|100 100| 100 |92,8|97.6| 100| 100 | 100| 100

(%)
. s 0,013 0,032 0,130 0,038 0,013
Density, thousands of individuals/m 0016 0,404 0131 0118 0,048

Note. Agrocenoses: |, li rapeseed; lll, IM soy, V, VI'i wheat VII, VIII T corn IX, X T potato The values of
the relative number ddribatida dominant species are highlighted in gray color.

Among the mass species Ofibatida, wefound Only nine and seven of the ten studied cenoses were
four eudominants Tectocepheus velatus, Oppielladominant, respectively Tectocepheus velatugnd
nova, Punctoribates hexagonus, Scheloribates pallid&cheloribates pallidulusThe rest of the mass forms,
lus), the relative number of each can reach up to 80®%bviously, have certain ecological limitations and,
of the total. In addition to eudominants3@ominant therefore, dominated only in onéour biotopes. In par-
and G1 subdominant species were identified in eacticular, only in one of the agrocenoses, there were dom-
agrocenosis. No species has been identified that wolildted Sspeciesi.e. 36% of theirtotal number, which
dominate in all studied agrocenoses simultaneoushyas found in the studied variants of arable land.
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| | | | |
X \\\\\\\\\‘lx\\\\\\\\\l\\\\‘IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
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Relative Abundance

Image 2 Correlation ofOribatida families by number in the studied agrocenoses.
Marking of agrocenosesX as inTable 2.

Thus, the agricultural use of land for arable landominants I productus S. tenebricosa, Hitidus, W.
has a significarihfluenceon the expansion of the massplatanis @tc), as well as the emergence of superdom-
forms of bothCollembola andDribatida inthe compo- inant species. Similarly, foDribatida we found four
sition of agricultural groups, compared with naturaleudominants Tectocepheuwelatus, Oppiella nova,
groups, due to the emergenceaddiblespecific domi- Punctoribates hexagonus, Scheloribates pallidylus
nants. Collembola I. productus, S. tenebricosa, H. ni-the relative number of eaatf themcan reach up to
tidus,W.platanis @tc Oribatida C. reticulatus A. ar-  80% of the total
dua O. nitensR.cf. clavipectinataetc), as well as the It was revealethatby speciesichness in the stud-
emergence of eudominance (superdominance) of céed agrocenoseshe families Oppiidae, Mycobatidae
tain speciesThesefeaturesof the structure of th€ol- andOribatulidaewere predominatedConsideringCol-
lembola and Oribatidgroup dominance, in general, arelembolain the studied agrocenodegspecies richness
not characteristic of natural, slightly disturbed cenosdhe familieslsotomidaeand Entomobryidae, each of
[7, 8, 28] The obtained data on the presence of a widehich is represented by a total of 12 speciesepre-
range of potential dominants, as well as thpradict- dominated.
ability and variabilityin the composition o€ollembola
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The article discusses the history of indfloriculture in Russia.
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Abstract

Monitoring studies were conducted on wheat crops cultivated usititj aed traditional technologies. Sea-
sonal dynamics of development and spread of wheat diseases was revealed. It was found that the intensity of
disease spread was expected to incregsbeébend of the growing season of wheat, regardless of the technology
used. The results of monitoring studies have shown that the dominant position in the structure of fungal diseases
of wheat is occupied by root rot caused by the pathocomplex of micebtasythe dominant species of which are
fungi of the genu&usariumandAlternaria.
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Keywords: Phytopathogen, root decay, wheat
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Abstract

The development and improvement of methods of modern biotechnology has led to the creation of new more
productive and stregesistant varieties of plants. The use of these new biotechnological varieties brings tangible
economic benefits to farmers due to high yields and lower costs of agricultural production. However, despite the
huge potential benefits of modern biotechngldgis believed that the products of modern biotechnology can pose
a potential danger (real or perceived) to human health.

The article is devoted to the identification of genetically modified food in the markets of Uzbekistan. The
study of food for the @sence of genetically modified organisms (GMOs) was carried out by polymerase chain
reaction (PCR) by searching for nucleotide sequences of the 35S promoter of Cauliflower mosaic virus (CaMV)
and the NOS terminator (NOS) Ti plasmid of the soil bacteriuAgrobacterium tumefacien$he analysis did
not reveal in any of the DNA samples changes introduced by genetic engineering.

Keywords: genetically modified organisms, 35S promoter, nos terminator, screening, polymerase chain re-
action.

Introduction decrease in acreage and the spread of more aggressive

Today, the world's population is about 8 billionand resistant to chemicals pathogens, and, on the other
people. At the same time, according to the UN data, thand, an increase the population. At the moment, this
number of people experiencing moderate or acute foé impossible without the use of biotechnological and
shortages has reached 2 billion, or 26.4% of the worldignetic engineering technologies [1].
population, thousands die of hunger every day. Today, The application of biotechnology brings enormous
huge efforts are being made to eradicate hunger on thenefits in medicine, agriculture and other fields.
globe, linked to breakthroughs in agriculture. HoweveAmong the products obtsed with its help are medi-
despite the achievements of breeders, the issue of areies and vaccines, new varieties of crops, improved fi-
ating new highkyielding varieties ofcrops resistant to bers, new fuels and other industrial materials. In agri-
stress in a short time does not lose relevance, due, @rture, genetic engineering helps to obtain new plant
the one hand, to crop losses due to climate change, a

9
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varieties and animal breeds with predetermined propegdMOs in them.
ties [2]. Materials and methods

Currently, genetically modified varieties of crops For the study, different products were selected in
resistant to diseases, insect pests, adverse environmiiie markets of Tashkent: 6 varieties and hybrids of cu-
tal factors (cold, heat, drought, soil salinity), with im-cumber, 7 tomatoes, 5 bell peppers, 3 red and 1 yellow
proved product quality, occupy acreage of about 19€arrots, 4 potatoes, 2 eggplant, 4 rice, 5 types of flour
million hectares, bringing a profit of 90 billion dol- and 2types of milk powder.
lars. USA. In addition, experts predict that by 2025 the  DNA isolation and concentration determina-
market of agricultural biotechnology will increase bytion. Genomic DNA was isolated from selected prod-
an average of X01% [2, 3]. Dozens of varieties of ucts using CTABmethod [11]. The isolated DNA was
more than 30 types of crops are registered in interndissolved in 100 microliters of TE buffer. The DNA
tional electronic databaseThe most widely sown GM concentration was determined using tNanodrop
crops are soybeaii94.1 million hectares, coin59.7 2000 spectrophotometer, broug
million hectares, cotton 24.1 million hectares, canola stored at2(° C before use in PCR analysis.
T 10.2 million hectares [2, 3]. The main features intro-  Amplification of DNA. The reaction mixture for

duced in GM crops include resistance to herbicidesa®iICR i n t he volume of 10 Ol wa
insecs. However, due to the fact that the genetically he scheme: 15 ng genomic DNA
modified crops currently sold on the markets are cr® . 2 Ol dNTP (10 mM each), 5 p
ated by introducing the genes of foreign organismsinfbaq pol ymerase (5 units/ Ol An
their genome, there is concern among consumers ab&it osy st e ms ) , water up to 10 (

their safety. In this regard, the identificati of genet- under the following conditions: 1 cycle®4° C, 3 min;
ically modified organisms in food has become im35 cycles 94° C, 1 min; 58 C, 1 min; 72 C, 2 min; 1
portant in food control [®]. Uzbekistan is a part of the cycle- 72° C, 7 min.
global economy and annually imports a lot of food and  Genomic DNA of transgenic soybeans was used
seeds of crops, which allows the spread of GMOs in thees a positive control for the analysis. For polymerase
markets of Uzbekistan. Earliex study of sausages soldchain reaction (PCR) screening, primers were selected
in Uzbekistan showed the presence of genetically motb identify the 35S promoter of cauliflower mosaic vi-
ified soybeans [10]. rus (p35&cf3/p35Scrd) and the nos terminator of Ag-
The aim of this study was to conduct molecularobacterium tumefaciens (HAos 118f/ HA-nos 118
screening of agricultural products and food sold in thg (Table 1).
markets of Uzbekistan to monitor the presence of

Tablel
Information about primers
Mar ker 6s Nucleotide sequence Length Fragment size
(bp)
p35Scf3 CCACGTCTTCAAAGCAAGTGG 21 123
p35Scr4 TCCTCTCCAAATGAAATGAACTTCC 25
HA-nos 118f GCATGACGTTATTTATGAGATGGG 24 118
HA-nos 118r GACACCGCGCGCGATAATTTATCC 24

Gel electrophoresis.Amplified DNA was ana- the 35S promoter and the NOS terminator by conven-
lyzed by electrophoresis in 1.5% agarose gel in th@nal orquantitative PCR [12, 13].
presence of ethidium bromide. PCR results were eval- In our studies, seeds and products of various agri-
uated by the presence or absence of specific 35S pondtural crops, including samples of milk powder, were
moter (123 bp) and NOS terminator (118 bp) fragmentelected, sold in the markets of Tashkent, a total of 39
on the electrophoregram by comparison with DNAamples. With the exception of milk powder, genomic
marker Gene Ruler 50 bp (Thermo Fisher ScientifidpNA was succssfully isolated from all samples using
fragments. the CTAB method. The absence of DNA in samples 38

Results and discussion and 39 indicated that the milk powder samples may not

Various methods based on DNA or protein detedse of animal or vegetable origin.
tion have been developed for GMO detection. How-  Despite the absence of visible traces of genomic
ever, PCR has become a major tool in the identificatidbNA, samples 38 and 39 werbsa used in the study,
of genetically modified DNA. It has shown good resultsince PCR is a very sensitive technology and it can de-
when using specificromers to identify regulatory se- tect even a small number of DNA molecules. All sam-
quences or structural gene fragments [9]. To date, dgzles were screened with primers, 35s CaMV and NOS
ens of varieties of GM crops have been commercializedrminatorAgrobacterium tumefacien&enomic DNA
around the world and most of them have been transt transgenic soybeans wasdsas a positive control.
formed using the 35S promoter of cauliflower mosaitlegative controt sterile distilled water was used to
virus (CaMV) aml the NOS terminator oAgrobacte- check the reactions to contamination. The study
rium tumefacienswhich are necessary for the propeshowed the absence of a positive reaction in the sam-
functioning of the gene of interest. Therefore, primarples for both primers, i.e. the genomic DNA of the sam-
screening of GM crops is based on the identification qfies did not contai fragments of the 35S CaMV pro-

moter and the NOS terminator (Table 2). At the same
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time, the genomic DNA of transgenic soybean showeate registered by this service [3]. However, not all of
a positive reaction in both cases, i.e. 35S CaMV arttese varieties are still allowed for cultivation and use
NOS terminator fragments, 123 and 118 bp were aras food. It should also be noted that to create new vari-
plified, respectively eties of crps the new regulatory elements of the ge-

Due to the expansion of the area of GM crops inome are used. Moreover, GM crops that are not regis-
the world, more and more food products containintered anywhere else appear on the markets. Thus, the
GM ingredients are appearing on the markets. To prdevelopment of genetically engineered technologies, as
tect the consumer's right to choose a product, mamgell as the need to ensure stable agricultural produc-
countries have introduced laws regulating the lalgeli tion, leads to the development of new genetically engi-
of these products [14]. The international agrobiotechreered varieties of crops, which are increasingly used
nology assessment service (ISAAA) database annually food production, which is an inevitable process.
registers new biotechnological crop varieties and prd-herefore, to ensure market monitoring for the pres-
vides information on their use as feed and food. For egnce of GMOs, it is necessary to develop GMéntd
ample, 49 biotechnological potato vaiest 237 maize fication technologies.
varieties, 41 soybean varieties, 11 tomato varieties, etc.

Table2
Results of PCR analysis

Sample Probe No DNA

DNA-markers
CaMV 35S NOS-t

Cucumber

Tomato 10

Bell pepper 16

Carrot

Potato

Eggplant

Rice

Flour 35

l_\
©
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1
1

w
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1
1
1

Milk powder

w
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1
1
1

wm
+
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+

Control

wm
1
1
1
1
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Summary soybeans ah corn: effects of heat treatment. food
Despite genetically modified crops bring signifi-chemistry. 117: 51%21.
cant economic benefits, there is public concern about 6. Chaouachi M., Zellama S. M., N. Nabi, Hafsa
their safety. This trend has led to the fact that mang. B.-Saide K. 2014. Molecular identification of four
countries have adopted laws on the labeling of produaenetically modified maize varieties (Btll, Bt176,
containing GMOs, which require the develggmhand Mon810 and T25) by redime duplex qantitative
optimization of methods for their identification. In thisPCR. Food Analytical Methods. 7 (1): 2233.
work, the methods of DNA isolation and PCR, which 7. Xu Sh, Yuan Ya, Luo Ye, Bai W., Zhang S.,
are used to study the cotton genome, were successfullyang K., 2009. Evergpecific detection of stacked
applied. In the course of studies aimed at identifyingenet i cally modi fi ed-PGRorn Bt 1l
GMOs, it was found that thergere no traces of genetic and realtime PCR. J. food chemistry. 57: 3@62.
engineering manipulations in the DNA of the studied 8. Kote M-J., Meldrum A. Y., Raymond P., Dol-
samples of vegetables, rice, flour, and milk powder. lard S. 2005. Identification of genetically modified po-
Given the fact that Uzbekistan is becoming moréato varieties (Solanum tuberosum) using esg&-
deeply integrated into the world economy every yeacific polymerase chain reaction. Journal of agricultural
in the future this wilinevitably lead to the adoption of and food chemistry. 53 (17): 668596.
the law on GMOs, which will regulate the mandatory 9. Fretur Am., Herman P., Taverniers I., De
testing of food products for the content of GM ingrediLoose M., D. Deprives, Roosens N. N. 2015. Modern
ents. The methods used in this work and the results aid new approaches in GMO detection: problems and
tained will serve as the basis for the organization of treolutions. BioMed Research International. Article ID
savice for the identification of genetically modified 392872, 22 pages.
sources in food products during their customs clearance 10. Abdiraimova H. M., Shermatov sh. émam-
and release in the domestic market of our country. zhodzhaeva A. S. 2018. Research of sausage products
on the content of GMOs. Collection of abstracts of the
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Abstract

The paper studies the effect of variable electric fields and exposure to monochromatiedigtiing laser
radiation, in the visible wavelength range on such physical characteristics of water as effective resistance, permit-
tivity, tangent of the angle of dielectric losses and kinematic viscosity. Kinetic dependences and rates of change
of the coresponding parameters in the course of certain actions are determined. Depending on the conditions and
the type of impact, the water system returns (in some cases partially) or does not return to its original state within
the studied time periedp to twohours. The established dependencies and activation energies give reason to be-
lieve that the observed changes in the physical properties of the water system are justified by transformations and
changes in the cluster structure of water.
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Keywords: Alternating electric field, frequency of alternating electric field, monochromatic light, laser radi-
ation, effective resistance, water permittivity, water cluster organizatiogent of the angle of dielectric losses,
kinematic viscosity, kinetic dependences of physical parameters of water.
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