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PRODUCTION OF MICROALGAE AND THEIR POSSIBILITIES
OF PRODUCTION OIL UNDER DIFFERENT CONDITIONS
Safarov Ibrahim Valievich

Chirchik State Pedagogical University Faculty of Natural Sciences
email: ibrokhim.safarov.75@mail.ru

Annotation
In this article, there are opportunities for research, development, and accumulation of

local microhydrogens, produced by probe water, taken from water in the southern regions
of Uzbekistan, and in different conditions. It is known that today there is a well-developed
industry for the production of microalgae for commercial purposes. In recent years, new
types and different designs of closed photobioreactors and production conditions have
emerged that allow the extraction of proteins and fats from microalgae and ix industrial
production. Closed photobioreactors designed for growing microalgae consist of
transparent tubes or hoses of various shapes, sizes and lengths. In bioreactors of this type,
the corresponding pipe diameter is from 2 to 4 cm. Despite the success of open systems in
the culture of microalgae of the genera Chlorella and Chlorococcum grown in selective
nutrient media, it is more successful in obtaining microalgae species of a closed system,
where microalgae do not have selective environmental conditions. Basic design principle of
glass vessels and tubular photobioreactors; ensuring more efficient use of light by cultured
cells. Thus, high biomass densities can be achieved by providing agitation that eliminates
the accumulation of harmful gases under microalgae culture conditions and allowing cells
to use light more efficiently. As a result, these systems are suitable for continuous
production environments. Continuous production of algae at maximum density allows
production to be predetermined depending on the efficient use of growing media
conditions. Thus, the overall cost is reduced and it can be grown in smaller areas.

The air-dry biomass of microalgae grown in a sterile bioreactor is 1.48-3.5 g/I. Lipid
composition of effective strains Chlorococcum sp.4, Chlorococcum sp.8, Chlorococcum sp.12
and Chlorella T4. accounted for 41.5-56.0% of the total dry biomass of microalgae. High
accumulation of lipids was observed in cells of Scenedesmus sp.29 and Scenedesmus sp.37
cultures; 38.5% and 46.0% respectively.

Keywords: microalgae, air-dried biomass, photobioreactor cultivation, lipid, oils,
productivity.

MPOU3BO/ICTBO MUKPOBOJOPOC/IEX U UX BO3MOXHOCTH IOJIYYEHUSA
MACEJIb B PA3JIMYHBIX YCJIOBUAX
Cagapos Hbpaxum Baauesuu
Yupuukckull 2ocydapcmeeHHblll nedazoauveckutll yHugepcumem ®aky1bmem

eCcmecmeeHHbIX HaQyK

AHHOTaALMS
B naHHOU cTaThe W3y4yeHbl BO3MOKHOCTHU POCTA, PAa3BUTHS U HAKOIJIeHUs Oesika U

’KMpa MeCTHbIX MHUKPOBOJOPOC/EH, BblJjeJIeHHBbIX M3 NPO6 BOABI, B3ATHIX U3 BOJOEMOB
I0KHBIX PETMOHOB Y30€eKHCTaHa, B Pa3JIMYHbIX YCA0BUAX. U3BECTHO, 4YTO cerofHs XOpoLIo
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pa3BUTa HUHAYCTPUS NPOU3BOJCTBA MHUKPOBOJOPOCTAEH B KOMMEpPUYECKUX Lessx. B
nocjeJHUe TroJbl NOSIBUJIHUCb HOBble TUINBl U pas/JMYHble KOHCTPYKLIMH 3aKpbIThIX
$OTOOMOPEAaKTOPOB U YCJIOBUA UX NPOU3BOJCTBA, NO3BOJIAKILME U3BJIEKATb O€JKU U
KUpbl K3 MHUKPOBOJOpOC/JEHd W MNPOU3BOAUTL HUX IPOMBILIJIEHHOE IPOU3BOJCTBO.
3akpbITble $OTOOHOPEAKTOPHDI, IpeJjHa3HAYeHHbIEe [JIJ1S BbIpallluBaHUs MUKPOBOLOPOC/IEH,
COCTOSIT U3 NMPO3PavyHbIX TPYOOK UJIM IIJIAaHI'OB pa3JMYHON POpPMBI, pa3MepoB U JJIMHbL B
6vopeaKkToOpax 3TOr0 THNA COOTBETCTBYIOLUIMK JUaMeTp TPYObl COCTaBJsET OT 2 10 4 CM.
HecMoTps Ha ycliex OTKPBITBIX CUCTEM B KyJIbType MUKpoBozopocael ponoB Chlorella v
Chlorococcum, BbIpallUBaeMbIX B CeJIeKTHBHBIX UTATeJbHbIX CpeJiax, 60Jiee yCHelHbIM
SIBJISIETCSA
MHUKpPOBOJIOPOC/IM He HMEIT CeJIeKTUBHBIX YCJIOBHUM OKpyKatolledl cpefbl. OCHOBHOMN
OPUHLUN KOHCTPYKLUHU CTEKJSHHBIX COCYyZJ0OB M TpybyaTblx (HOTOOMOPEaKTOPOB;

noJlyyeHue  BHUJIOB  MHUKPOBOJAOPOCJEHW  3aKpPbITOM  CUCTEMBI, TrJe

obecrnieyeHue 6Gosiee 3PEKTUBHOIO MCMOJIb30BAHUS CBeTA KYJbTYPHBIMU KJIETKAMHU.
TakuMm o06pa3oM, BbICOKasg MJIOTHOCTb OHOMAcCbl MOXET OBITb JOCTUTHYTa NYyTeM
obecrnieyeHus1 epeMellMBaHUs, UCKJIIYAIOLEro HaKOIJIeHHe BpeJHbIX ra30B B YCA0BUAX
KyJIbTUBUPOBAaHUS MHUKPOBOJOPOCJENW, U TMO3BOJISASA KJeTKaM Oosiee 3PPeKTUBHO
MCII0JIb30BaTh CBeT. B pe3ysbTaTe 3TH CUCTEeMbl NPUTOAHBI AJis pabOThl B YCJAOBUSX
HenpepblBHOe NpPOU3BOACTBO BOJAOpPOCJIeH HpHU
3apaHee omnpejensTb NPOU3BOJACTBO B
3aBUCUMOCTU OT 3PEKTUBHOr0 HCMOJIb30BAHUSI YCJOBUM MUTATENbHOU cpefibl. Takum
06pa3oM, 0011asg CTOMMOCTb CHUKAETCS, U MOXXHO BbIpallMBaTh HA MEHbUIXX MJIOIIA/SX.

Bo3aymHo-cyxasg 6uoMacca MHKPOBOJAOPOC/EH, BbIpalleHHbIX B CTEPUJIbHOM
daTobuopeakTope, coctaBaseT 1,48-3,5 r/a. JiunuaHbii coctaB 3GPEeKTUBHBIX IITAMMOB
Chlorococcum sp.4, Chlorococcum sp.8, Chlorococcum sp.12 wu Chlorella T4. cocTtaBisiia
41,5-56,0% oT o6uei cyxoi 6GuoMacchl MHUKpPOBOJOpocel. Bbicokoe HakomjaeHHe
JIMIIUJ0B HabJII0[A/NoCh B KJeTKaxX KyJbTyp Scenedesmus sp.29 u Scenedesmus sp.37;
38,5% u 46,0% cooTBETCTBEHHO.

HelpepbIBHOTO IMpon3BOACTBA.

MaKCMMaJbHOW TIJIOTHOCTH II03BOJISIET

KiroueBsble cioBa: Mukpogodopocetl, Bo3dywHo-cyxas 6uomacca, gomobuopeakmop
Ky/1bmug8upo8aHus, 1unud, maces, npodykmugHOCmMb

INTRODUCTION

Most of the unicellular microalgae
with a simple structure are highly valued
in the food industry and in the fields of
agriculture, animal husbandry, poultry as a
nutritious feed protein, and due to the
pigments, antibiotics, and vitamins they
contain, they are used in medicine,
pharmacy, and
additives in products. They are also food
They are
consumed as a food source, especially in
developing
alternative, microalgae are used as organic
fertilizers in agriculture. Overfishing and

cosmetics. used as
for humans and animals.

countries. As another

unsustainable exploitation of the world's
fish stocks have led to a significant
increase in the production of commercially
important shellfish, namely aquaculture
research. The growth of this industry as a
whole has also slowed due to the lack of
efficient algae production systems.
Microalgae capture solar energy
more efficiently than conventional oil
plants
limitation and stress [1, 7, 8]. The chemical
composition of microalgae is not an
internal constant factor, but varies within a

under conditions of nutrient

wide range of factors depending on the
7
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species and cultivation conditions. Some
microalgae can adapt to changes in
environmental conditions by changing
their chemical composition in response to
environmental variability. A particularly
impressive example is the ability to
replace phospholipids with phosphorus-
free membrane lipids in a phosphorus-
depleted environment [4]. Changes in the
concentration of biomass, changes in the
amount and quality of lipids and proteins,
productivity indicate the
development of the use of microalgae for
agricultural production. microalgae are the
main source of nutrients for many
commercially important aquatic
organisms, especially in the larval stage of
fish, and are a valuable protein-rich
supplement used in poultry and livestock
farming due to their high protein and fat
content. Because microalgae are the first
biological CO;/02 converters of aquatic
systems and the most important producers
of biomass. Microalgae are expected to be

economic

the most important  source of
biotechnology in the future [3, 8]. In the
early 1960s, commercial microalgae

production with Chlorella culture began in
Japan [10]. In 1977, a Spirulina plant was
built and put into operation in Thailand,
and by 1980, a large plant with a
production capacity of more than 1000 kg
of microalgae per month (especially
Chlorella) was established in Asia [11].
Chlorella was sold in Japan from 1996 to
2000 [12]. Western Biotechnolgy Ltd in
Australia. and Betaten Ltd. It has become
the 3rd largest microalgae industry in the
commercial production of Dunaliella
salina, a source of carotene, after the
establishment of production facilities by
They were followed by other commercial
facilities in Israel and the USA. Research

into the production of cyanobacteria (blue

green algae) like these algae began in India
at about the same time [4]. Thus, in a short
period of time, the microalgae industry has
developed greatly in biotechnology.

Considering these issues, it is
necessary to choose a safe and suitable
production system for the production of
microalgae. The main factors important for
the production of microalgae are: light or
solar energy, water, carbon dioxide and
inorganic nutrients. If these needs are met,
large quantities of algae can be produced.

Thus, process optimization that can
control algal biochemical production, rapid
growth, and better
adaptation can help achieve ecological and
economic sustainability.

environmental

In recent  years,
cultivation has received
attention for the production of biofuels,
functional foods and nutraceuticals[i9],
with a focus on adapting the biorefinery
approach, which can be of different types,
such as biomass-based biorefinery. A
biorefinery based
manufacturing process and system in

microalgae
increasing

on biomass is a

which biomass is fractionated into various
fragments,
converted into various end products
(desired products). This can be achieved
through biochemical or thermochemical
routes for the production of value-added
commodity metabolites, fuels, chemicals,
etc[2,9,].

Microalgae oils are an excellent
source of bioenergy and biomaterial
production. Depending on the species and
cultivation conditions, oil production by
microalgae can reach 75% of their
biomass. This can be further improved by
making changes to the microalgae life

parameters, and
recovery
However, applying such modifications and

chemical which are then

cycle, cultivation

extraction and methods.
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selecting appropriate extraction and
recovery strategies can be challenging to
perform on an industrial scale due to the
technical and economic barriers involved.
Microalgae with the highest lipid content,
from 10 to 67%, are Chlorella, Dunaliella
and Scenedesmus [14].

The purpose of this research work
is to determine the quantitative and
qualitative composition of oils from local
unicellular green algae.

MATERIALS AND METHODS

Growing microalgae. Microalgae
cultures grown in  sterile
photobiorifier conditions in Chu-13
medium for 14 days at 25°C, with carbon
dioxide supplied by blowing with air
containing 1% COz, and continuously
illuminated with fluorescent white light.
(200 pmol photon m-2 s-1) [14].

Determination of lipids from
microalgae. Extraction and determination
of microalgae intracellular lipids were
carried out according to standard
protocols reported in previous literature.
Dry algae biomass was placed in a glass
mortar and sand was added in a ratio of
1:4, i.e. 1 part plant biomass and 4 parts
glass sand, and crushed until smooth.
Methanol containing 10% DMSO (volume
fraction) was added to the biomass and
stirred for 1 hour at room temperature.
Then the mixture was centrifuged (3000 g,
10 min) and the supernatant was removed.

were

The residue was re-extracted 4 times with
a mixture of hexane and diethyl ether (1:1,
v/v) for 30 min. Each time the mixture was
shaken and then centrifuged for 10 min
and 3000 g and the upper organic layer
were collected. The organic phases were
combined, evaporated to dryness and
[4, 5].
According to the chromatography results,
monoglycerides of microalgae and
cottonseed oil were located at the same

weighed for a microbalance

(
{
(distance) Rf 15 mm, and diglycerides a;&
triglycerides were located at 25 mm and
45 mm, respectively. It has been
established that triglycerides predominate
in microalgae oils [3, 14].

Qualitative and quantitative
composition of microalgae oils.
Qualitative and quantitative composition
of fatty acids of oils of the strains
Chlorococcum  macrostigmatum  UT4,
Chlorococcum  macrostigmatum  UTS8,
Chlorella T4 (Fig.1B, Fig.1C) was carried
out on Agilent Technologies 6890N
equipment [14].

During our experiments, in order to
obtain large-scale biomass and lipids from
microalgae, the local  microalgae
Chlorococcum macrostigmatum UT4 was
grown in laboratory conditions in 10 20 1
glass flasks (200 1) in Chu-13 nutrient
medium for 14 days under the following
conditions (Fig. 1 A, 1 D): suspension was
10% of the total volume, pH 6.8, light 4500
Lk, 2% CO2 was provided continuously. On
the 7th day of cultivation, the light was
increased from 4500 Lk to 5000 Lk due to
the increased titer of the microalgae
suspension. On the 14th day of growing Ch.
macrostigmatum UT4 in glass flasks, it was
observed that the color of the microalgae
suspension started to change from green
Microscopy of
Ch.macrostigmatum UT4 culture showed

to brown.

that the cells were well developed without
mutual aggregation and small oil droplets
were formed inside the cells. 1.599 g of
wet biomass was harvested by
centrifugation of 14-day-old Ch.
macrostigmatum UT4 microalgae biomass
and incubated for 10 h in nitrogen-free
nutrient medium. At the end of the
incubation period, the dry biomass was
457 g of dry biomass when dried at room
temperature. The amount of fat was 59.6%
(272.3 g) of dry biomass. 67.3% (183.2 g)

9
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of biodiesel, i.e. methyl ester of fatty acids,
was obtained as a result of
transesterification of Ch. macrostigmatum
UT4 oil with methyl alcohol.

Ch. macrostigmatumUT4 strain was
grown in trays in open air for 15 days in 10
times diluted "Chu-13" nutrient medium in
40m3, the total dry biomass was 120 kg.
Dry biomass was 34.2 kg It was
theoretically calculated that 20.4 kg of oil
can be obtained from this biomass.

Currently, there are open and closed
systems of microalgae cultivation.
Cultivation of microalgae in ponds allows
saving costs, that is, 0.5-3.0 g/11 biomass
can be obtained from them. Cultivation of

g
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microalgae
constant
conditions,

in photobioreactors allows
control of the necessary
including CO:2 concentration,
mixing, temperature and nutrients. In
addition, photobioreactors are well
supplied with light, which in turn ensures
high yields from cultures. Evaporation of
water is minimized by using a closed
system. However, in such complex
systems, as the number of cells increases,

light penetration decreases and the
photosynthesis process slows down.
However, unlike open systems, closed

systems allow to achieve relatively high
productivity (4 g/l dry biomass and 20-
30% lipids are produced).

Fig 1. A). Photobioreactor made on the basis of transparent hose, B) Chlorella T4, C) Ch.
macrostigmatumUT4, D) Cultivation of microalgae culture in photobioreactors prepared on

the basis of 20 1 glass containers.

CONCLUSIONS

In recent years, there have been
many developments in photobioreactor
design and studies in microalgae
production. It is seen that these systems
will be commercially important in the near
future. The latest developments are tube-
shaped photobioreactors or plate-type

photobioreactors, whose main plan is to

10

spread light over a wide area. Again, these
days, “biocoil” seems to be a promising
design. These systems are suitable for
continuous operation. Since suitable
quality production and high operating
performance result in high biomass,
depending on the continuous system
operation and effective control of growth

parameters, the total cost decreases and
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smaller areas are needed. The current goal
should be to reduce the construction costs
of these and make algae
production even more economical.

To develop an effective microalgae
biorefinery system, it is important to
develop effective process intensification
strategies and downstream processing
technologies. The present study examines
strategies to enhance lipid production and
nutraceutical applications from
microalgae.  Technologically  feasible
production  of  nutraceuticals and
pharmaceuticals from microalgae can be
achieved by integrating upstream and
downstream processes, helping to balance
energy and production costs.
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Abstract. Cotton is the main fiber crop grown on Earth. One of the main tasks of
modern geneticists and breeders is to create lines and varieties of cotton that are fertile,
early-ripening, resistant to various diseases and pests, resistant to salt, drought, and heat.
Obtaining separate chromosomal replacement lines is important in performing these tasks.
In this regard, scientific research is also being conducted in Uzbekistan. Seven hybrid
F1(Mo56xPima 3-79) plants and twenty-two BCiFi(Mo56xFiMo56xPima 3-79) progeny
were selected from the intercrossing of monosomic Mo56 line of G. hirsutum L. and Pima 3-
79 line of G. barbadense L. species. DNA was isolated from them by CTAB method and PCR
was performed using seven different SSR markers. According to PCR results, monosomic
plants with two chromosomal deficiencies of FiMo56xPima 3-79 hybrid, and one
monosomic with substituted 17th chromosome plant from BCiF1(Mo56xF1417) backcross
hybrids were identified. PCR-based SSR markers analyzed in silico on chromosome 17 of G.
barbadense L. - regulation of immune signaling against V.dahliae, phototropism, cellular
stress response, hormonal signaling, control of vegetative development and flowering,
reproductive tissue development.

Key world: cotton, G.hirsutum L., G.barbadense L., hybrids, SSR markers, monosomy,
chromosome substituted, SSR markers, in silico.

MOJIEKYJIAPHO-TEHETUYECKHWH U IN SILICO AHAJIU3 XPOMOCOM Y
MOHOCOMHBIX THBPU10B U BEKKPOCCOB X/IOITYATHUKA

A6dykapumos I11.C.1, Boboxyxcaes I1.Y.2, CaHambsin M.®.2, Makamoe A.X.1, Bypues 3.T.1
I [lenmp Llenmp eeHoMuKu u 6uouHgpopmamuku Akademuu Hayk Pecnybauku Tawkenm,
Y36ekucman.

2. HayuoHabHbll yHUBepcumem Y3b6ekucmaHa umeHu Mup3o Yayebeka, TawkeHm,
Y36ekucmax

AHHOTanMAa. XJIoM4aTHUK-OCHOBHAsI BOJIOKHUCTAsA KyJIbTypa, BbIpalliBaeMasi Ha
3emiie. OJHOM M3 OCHOBHBIX 33/la4 COBPEMEHHbIX FTEHETUKOB U CeJIEKIIMOHEPOB SABJISIETCS
CO3/JlaHUEe JIMHWH M COPTOB XJIOMYAaTHUKA MJIOJAOPOAHBIX, CKOPOCIHEJbIX, YCTOUYUBBIX K
pas/JIMYHBIM 00JIE3HSM W BpeAWTeJsIM, YCTOMYMBBIX K COJIM, 3acyxe U xape. Co3gaHue
OTZAeJIbHbIX XpPOMOCOM-3aMeIlleHHbIX JIMHUU Ba>KHO [IJIs1 BBINIOJIHEHUS 3TUX 3a/a4. B aTon
CBSI3U B Y30€eKHCTaHe TaKKe MPOBOJATCS HaydHble ucciaefoBaHus. CeMb THOPHUAHBIX
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FiMo56xPima 3-79 pactenuil u aBaguath ABa notomMctBa BC1F1(Mo56xF1Mo56xPima 3-
79) 6b1JI0 OJIYYEHHBIX OT CKpPEellMBAaHUHA MOHOCOMHBIA JIMHUU M056 oT Buza G. hirsutum
L. v iuauu Pima 3-79 ot BugoB G. barbadense L. U3 nux Boigensiiu JJHK ¢ metogom CTAB
v npoBoauu [P ¢ ucnosp3oBaHueM ceMM pa3iMiHbIX SSR-MapKepoB.

[lo pesyabratam I[IIP uaenTudUMpoBaHbl C JABYMS MOHOCOMHbIE pPaCTEHMUA
XPOMOCOMHBIMH HexBaTKU rubpuaa FiMo56xPima 3-79 u oJUMH MOHOCOMHUK C
3aMenieHHMeM Mo xpoMocome 17 wu3 BCiF1(Mo56xF1417) 63KKpocCHOro THOPU/OB.
Mapkeps! SSR Ha ocHoBe I11IP, npoananu3supoBaHHble in silico Ha xpomocome 17 y Buja G.
V.dahliae,
$OoTOTpONK3M, KJIETOUHbIM CTPECCOBbIM OTBET, FOpPMOHaJbHAs Iepejlaya CUTHAJIOB,

barbadense L. - perynsuus mnepejayd MMMYHHBbIX CHUTHaJIOB MPOTHUB

KOHTPOJIb BEreTaTUBHOI'O pa3BUTHUA U IBETEHHUA, pa3BUTHUE PEIIPOAYKTHBHbBIX TKaHeM.

KinwueBsble caoBa: xjonyaTHUK, G.hirsutum L. G.barbadense L., rubpuabi, SSR-
MapKepbl, MOHOCOMHSI, XPOMOCOMHO-3aMellleHHbIe, SSR-Mapkepwl, in silico.

INTRODUCTION

The main task of modern geneticists
and breeders is to create lines and
varieties of cotton that are high yielding,
early ripening, resistant to various
diseases and pests, and resistant to salt,
drought, and heat. Today, hybrid forms,
lines and varieties resistant to abiotic and
biotic stresses are created during cross-
breeding. It is important to obtain
individual chromosome substituted lines
in the implementation of these tasks.

Research is being conducted in
Uzbekistan to create individual
chromosome- substituted forms by
crossing hypoaneuploid lines belonging to
the G. hirsutum L. species of the Unique
Cytogenetic Collection with the Pima 3-79
line belonging to the G. barbadense L.
species [2, 1, 17, 18]. F1 hybrid and
backcross BCnF1 offspring obtained from
interspecies crossing are being studied
using cytogenetic and molecular genetic
analyzes [19, 20, 21].

It is important to obtain separate
chromosome-substituted lines in the
implementation of these tasks. Biotic
resistance loci were identified by studying
these lines using SSR markers, and it is a
powerful genetic resource for analysing

the contribution of cotton to phenotypic
variance in cotton chromosome-
substituted (CS) lines Ulloa et al. [24].

In this study, a number of cotton
interspecific (Gossypium spp.)
chromosome-substituted lines were used
in our research to identify new germplasm
resources and confirm chromosomal
regions and favorable alleles associated
with nematode resistance or fungal
diseases. Chromosome-substituted lines
of G. hirsutum L. with the background TM-1
as a donor have a chromosome or a
chromosome segment replaced from the
species of G. barbadense line Pima 3-79.

Root  nematode (Meloidogyne
incognita) and Fusarium wilt (Fusarium
oxysporum f. sp. vasinfectum) (races 1 and
4) resistance alleles and quantitative trait
loci (QTLs) previously transferred on
cotton chromosomes using SSR markers
were tested in two interspecific
recombinant lines.

Selected for enhanced phenotypic
responses of resistance or susceptibility in
controlled nutrition and test field analyses
confirmed resistance based on positive or
negative allele substitutions (QTLs) for
resistance (Table 1).

Table 1

Interspecific chromosome substituted (CS) lines from two foreign tetraploid

species (G. barbadense and G. tomentosum) were used to study microsatellite SSR
markers for resistance to root nematodes (Meloidogyne incognita) and Fusarium wilt
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(Fusarium oxysporum f. sp. vasinfectum) in selected lines and hybrids based on QTL

association.
Ne, Chr. SSR-markers References
1 3 MUSB0639
9 6 Gh032, Gh039, BNL2569, NAU2714,
NAU5269
MUSB0780, MUSB0255, Gh272, BNL3792,
3 8 BNL1017 [24]
4 11 BNL1231, MUCS088, MUCS399, BNL1066,
BNL3592
5 12 BNL1673
6 14 MUSS354a, BNL3932, BNL3545 [23; 24]
- 16 BNL3008, Gh295, MUCS594, Gh345,
MUCS616, Gh224
BNL0834, BNL2650, CIR112, JESPR0304,
8 17 CGR5453,NAU3292, HAU1264,
JESPR0101, BNL2496, CIR251 [24]
9 19 Gh109, NAU2503, NAU1221, BNL3347,
NAU2816
10 22 BNL3873
11 25 Gh537

Cotton lines CS-B22Lo, CS-B04 and
CS-B18 showed high resistance to root rot
nematodes, as confirmed by immune
alleles from Pima 3-79 on chromosomes 4
and 22 (long arm) (QTLs). In the CS-B16
line, vascular roots induced by Fusarium
race 1 had fewer stained roots and a
higher survival rate than the TM-1 parent,
confirming a major immune QTL on
chromosome 16. The CSB (17-11) and CS-
B17 lines showed resistance traits due to
Fusarium race-4 resistance markers and
foreign chromosomal segments from Pima
3-79 compared to line TM-1 and QTL allele
17 identified from other resistant lines.
Chromosome localization was confirmed
[24].

Analysis of confirmed regions of
nematode and Fusarium resistance genes
on chromosomes 11, 16, and 17
demonstrated the value of CS-B lines as a

14

germplasm  resource for  breeding
programs and as a powerful genetic
analysis tool for identifying QTL effects on
disease resistance. CS lines containing
small alien chromosomal segments with
favorable QTL alleles can effectively confer
biotic stress tolerance or many other
desirable traits by directing gene
interactions and reducing linkage effects.
In addition, Reddy et al. [13] identified SSR
markers associated with heat and drought
stress in CS-B01, CS-B04 and CS-B18 lines
and CS-B01, CS-TO7 and CS-T18 lines
with this chromosome substitution.
Materials and methods

Monosomic lines from the Cytogenetic
Collection of Uzbekistan were developed in
the common genetic background of the
highly inbred G. hirsutum line L-458, which
was created through multiple generations
of self-pollination (F20) of the cultivar 108-
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F. Because all 95 primary monosomic
plants in the collection were isolated from
a common genetic background, the
differences observed among them can be
attributed to differences in their
monosomic states [15, 16] The primary
monosomic  plants were numbered
according to their order of detection (Mo1-
Mo95).

The G. barbadense line Pima 3-79 is
not photoperiod sensitive and is highly
homozygous, as it originates from a
doubled haploid [5]. It has been used
extensively as a parent in genetic and
genomic studies [8] and as a donor parent
of substituted chromosome (CS) or
chromosome segments from G. barbadense
in our study.

Aneuploid backcross BCiF1 hybrids
with alien chromosome substitution were
obtained by crossing the original
aneuploid lines of the Cytogenetic
Collection of Uzbekistan with aneuploid
backcross F1 hybrids, respectively.

All plant
vegetatively maintained in the greenhouse
of the National University of Uzbekistan.

materials were

DNA extraction and genotyping

Genomic DNA was extracted from
young leaf samples of cytogenetically
identified monosomic BCiF1 hybrids and
young hybrid plants (plantlets) using the
CTAB method [14]. Extracted genomic
DNA was checked by 0.9% agarose
electrophoresis, and DNA concentrations
were diluted to a working concentration in
15 pl of solution based on 25 ng/plHindIII-
digested A-phage DNA. PCR amplification
was carried out in a 10 pl reaction mix
containing 1.0 pl 10x PCR buffer (with 25
mM MgClz), 0.2 pl BSA, 0.08 uldNTPs (25
mM), 0.2 pl primers, 0.1 plTag-polymerase,
and 2 pl DNA template. PCR runs were
conducted with an initial denaturation of

R
DNA at 94 °C for 2 min, followed by 35
cycles of 94 °C (step 1) for 20 sec, 55 °C
(step 2) for 30 sec, and 72 °C (step 3) for
50 sec. After 35 cycles, the extension
temperature of 72 °C was held for 7 min.
The PCR products were visualized in a
3.5% high-resolution agarose gel, stained
with ethidium bromide and
photodocumented using an Alpha Imager
(Innotech Inc., USA) gel documentation
system.

Chromosome-specific SSR primer
pairs were collected according to recently
published genetic mapping papers [7, 25].
For each chromosome, we chose four loci
that were polymorphic between L-458 (G.
hirsutum) and Pima 3-79 (G. barbadense).
Documented electropherogram results for
SSRs were scored as “a/b/h”, where the “a”
locus was similar to recipient L-458, the
“b” locus was similar to donor line 3-79
and the “h” genotype was similar to the
normal Fi; hybrid. To identify the
chromosome deficiencies in a given Fi
monosomic cotton hybrid, the SSRs on that
chromosome were expected to exhibit the
“b” genotype, that is, a deficiency in the G.
(maternal) allele and the
presence of only the G barbadense
(paternal) allele [11].

To map SSR loci to chromosomes,
we screened monosomic F1 hybrid plants
for the L-458 allele using labelled and/or
unlabelled primers. For SSR loci located at

hirsutum

sites other than the chromatin-deficient
segment, the L-458 marker was present,
and Fi hybrids exhibited a heterozygous
phenotype. In comparison, if an SSR locus
was located on the segment missing from
the F1 hybrid plant, the electropherogram
would not show the L-458 allele and
exhibit a hemizygous pattern for the donor
allele from G. barbadense Pima 3-79.

Our results showed that one
monosomic F1 hybrid plant (Mo56 x Pima
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3-79) deficient for a copy of an unknown
chromosome showed the presence of only
six  G.barbadense-specific seven SSR
markers (BNL1606 (17 Lo), BNL2496 (17
Lo), BNL3371 (17 Lo), BNL3955 (17 Lo),
BNL2471 (17 sh), TMB2018, TMB0874) [7;

absence of the respective L-458 allele. In
two (413 and 417) monosomic plants of the
interspecies Fi(Mo56xPima 3-79) hybrid,
chromosome 17 deficiency of G. hirsutum
was detected. Substitution was determined
using SSR markers.

25] (Table 2), and the corresponding

Table 2
SSR markers used in the analysis of interspecies F1 and F1BC;
monosomic hybrids of cotton
Base pair of nucleotides in
SSR- . SSR-markers
Chr Collection - - References
markers G. hirsutum G. barbadense (Pima
(L-458) 3-79)
BNL1606 BNL 191 175,187
BNL2496 BNL 96,112 96,129
[Gutie'rrez etal.,
BNL3371 BNL 167, 194 167,189 2009]
17 BNL3955 BNL 165 156,189
BNL2471 BNL 195 191
TMB0874 TMB 198 187 [Yu Guo etal,
TMB2018 TMB 228,231 228,256 2008]

SSR markers used in molecular genetic analysis were used in silico (Table 3). Table 3
Nucleotide sequences of some SSR markers on
AD? 17th chromosome of cotton

The most
Chr SSR . .
N Forward primer sequence Reverse primer sequence repeated
ID markers .
nucleotides
1 BNL1606 CATGTAGGATGAGAGAGAGAGAGAGA GGGGCTTTACGACATACCTG (AG)15
2 BNL2496 TCGAAATGAATTTAGATGACCA TCCTTTTTTTTGTACTTCTCTTGC (GA)15
3 BNL3371 CAATCCTTTACGTGGCCTGT AAAGACAGGCAATCCCCTTT (AG) 23
4 17 BNL3955 AGAGATGCAATGGGATCGAC ATGTGATAATGCGGGGAATG (CA)12, (GT)13
5 BNL2471 GGGTTCATCGTGGAAGAGAA GCCGGGATTTACACAAAATT (AG)12
6 TMB2018 GCTCCATTGGTTGCAGGTAT CATGAAGTTGAAAGAAGCAGCTA (GAA)8
7 TMB0874 AAATAGAAACACAGAAAAAAAAATA AGACCAGCTGTGTTCTAGTA (GAA)7

In silico PCR. In silico PCR was
performed using the Unipro UGENE 1.21.0
bioinformatics program to determine
which protein (gene) was located in the
region of the polymorphic markers

obtained for the experiment. The genome
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of G. barbadense L. was used to perform in
silico PCR because the genome of G.
hirsutum L. was substituted by the
chromosome of G.barbadense L. The
genome of G. barbadense L. was
downloaded using the link
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https://www.ncbi.nlm.nih.gov/genome/1
0770. Using the Unipro UGENE 1.21.0
program, it was determined how many
nucleotides the marker starts and ends on
the chromosome. Then, 50,000
nucleotides forward from the starting
nucleotide and 50,000 from the ending
nucleotide (100,000 in total) were
covered. The AUGUSTUS web program
was used to determine the sequence of
genes (proteins) located in this region.

R

Using this program, the number of
proteins and transcripts in the marker
region was determined (Table 4). The
Protein BLAST algorithm of the NCBI
BLAST database was used to determine
the names of the identified proteins based
on their sequence. The functions of the
identified proteins were studied with the
help of literature.

Table 4
Start and end of 100,000 nucleotides and protein
and transcript counts based on in silico PCR
Upstream Downstream | Protein | Transcript
N R k
SSR marker >50000 <50000 amount amount
1 BNL2471 18064516 18164709 13 14
(17 sh)
BNL3371
2 33 43310864 43411054 16 17
(17 Lo)
3 BNL2496_1 50196843 50296976 14 16
(17 Lo)
4 TMB2018 8131193 8231449 14 19

The in-silico analysis of the BNL2471
marker from the SSR markers made it
possible to determine the following.
According to the obtained results, 13 types
of proteins were identified. Some of them
were found to be involved in the synthesis
of the gene family of proteins;

Bromodomain-containing protein. This
protein is synthesized by the BRD gene
family. Their function is mainly to control
vegetative development and flowering [°1.
Serine/threonine-protein phosphatase has
been found to perform tasks such as auxin
signaling, phototropism, response to cell
stress, and hormonal signaling [6; 22].

- Thioredoxin 1 protein regulates
immune signaling in plants and has
been found to trigger the response to
V. dahliae [12; 10].

- Transcriptional corepressor SEUSS. It
ensures the identity of flower organs

and the development of reproductive
tissues [3].

- Secreted RxLR effector protein. Form
immunity against phytopathogenic
oomycetes [4].

The families of genes BRD and
SEUSS are present in the monosomic BC1F
hybrid, this plant grows very slowly, the
first year the plant was 25-30 cm and there
were no buds; in the second year the
height of the plant was 50-60 cm and the
buds only budded twice during the year.
Such traits are due to substitution and
deficency of chromosome 17 of the Dt
subgenome from the species G.barbadense
L. In the future, this monosomic BCiF;
hybrid will serve as a starting source for
obtaining a single chromosome
substitution line.

Proposal and conclusions. Thus,
in silico PCR analysis showed that in a
monosomic Fy and BC1F1 hybrid plant with
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a substitution of chromosome 17 of the Dt Gossypium //Adv. Genet. 1985. - V.23. - P.
subgenome, G.barbadense L. on 271-375.

chromosome 17 of the Dt subgenome - V.
dahliae regulation of immune signaling,
phototropism, cell response to stress,
hormonal signaling, control of vegetative
development and flowering, development
of reproductive tissues, etc., were located.
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INFLUENCE OF DIFFERENT FACTORS ON THE FORMATION OF PHYTOTENEMATODES
IN THE FERGANA VALLEY

Abdurakhmanova G.A., Ergasheva N.S.
National University of Uzbekistan, Tashkent, Uzbekistan
e-mail: g.abduraxmonova@nuu.uz

ABSTRACT
This article presents data on agrotechnical factors for the formation of a biocenotic

complex of phytonematodes of agrocenosis of cotton and alfalfa. Also the dependence of
the formation of fitonematodes communities on the value of agrocenoses of alfalfa and
cotton on their surrounding ecosystems is determined, the role of the latter as a place of
reservation and the settlement of certain species is determined, the significance of organic

- mineral fertilizers in the accumulation of pytonematodes in the soil of agrocenoses.

Agrocenoses are greatly influenced by the formation of the phytonematodes
community by soil factors and agro-technical factors in agrosenosis. The formation of the
biocenotic complex of phytoenomatodes of agrosenoses is influenced by agro-technical
factors and the environmental ecosystems that surround them. be surrounded by the
surrounding ecosystems The laws of the ecosystem include the accumulation and
distribution of parasitic species in agrosenosis, the deep processing of organic mineral
fertilizers in the soil, which results in the accumulation of phytonematodes in agrosenosis.

Keywords: Phytonematodes, soil, cotton, alfalfa,
pararizobiont, eusaprobiont, devisaprobiont, phytogelmint.

biogeocenosis, geese,

INTRODUCTION
The class of nematodes in General is To study the role of soil nematodes is

characterized by features inherent to especially important for communities of
biological progress. There are a huge Uzbekistan, in which representatives of
number of species occupying various other groups of micro - and mesofauna

habitats on the planet [6, 7]. Nematodes -
an integral part of all soil ecosystems and
they are a component of any
biocenosis. Together with other organisms
they are involved in the transformation of
the substances involved in the different
stages of food chains. Currently, they are
considered indicators of the direction of
processes occurring in the soil, providing
in some systems up to 40% of the volume
of mineralization of organic matter.

nematodes significantly inferior in number
and richness of species
composition. Therefore, the accumulation
of data on the participation of soil
nematodes in the processes of regulation
of productivity of both natural and
transformed biocenoses is relevant and
important practical task. There is evidence
that the species composition and number
of phytonematode depends on the
mechanical composition, structure,
chemical properties, humidity and depth of
soil.

21
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Based on the ecological valence of
phytonematode 0.Mavlyanov and

G.Abdurahmanov had suggested the
possibility of their use in the diagnosis of
agrochemical properties of the irrigated
soils. Phytonematode being the most
numerous group of multicellular soil
organisms actively involved in soil forming
processes. Their study will help to reveal
the processes occurring in the soil. As you
know, the agricultural lands are
surrounded by natural or semi-natural
ecosystems. Latest a certain way can
influence the processes of formation of soil
communities of phytonematode.

This question has so far not been
investigated, although the known facts of
the transition of certain parasitic species of
phytonematode of natural ecosystems to
agricultural lands. For this reason, a
comprehensive study of phytonematode
agricultural crops and surrounding
ecosystems is of great importance in
understanding the laws of formation of
their =~ communities in  agrocenoses.
Knowledge of these regularities is of great
importance to assess the effectiveness and
antinematode units of agrotechnical
actions when growing agricultural crops.
The purpose of the study was to study the
taxonomic
phytonematodes of cotton and alfalfa
agrocenoses, to clarify the role of the

composition of

surrounding ecosystems in the
accumulation and settlement of certain
species of phytonematodes, to establish
the significance of some agrotechnical
factors in the formation of communities of
phytonematodes.

MATERIAL AND METHODS

Soil samples of this study were
collected from Buka and Zangiata fogs of
Tashkent alfalfa
agrocenoses were examined. Faunistic and

22

viloyat. Cotton and

ecological studies for species composition
and abundance of phytonematode were
carried out by the routing method. To
obtain the necessary reliability with each
sampling of soil samples was carried out
five times. Arable (0-30 c¢cm) and sub-
arable (30-60 cm) soil layers
examined to a depth of 60 cm. In total, 360
soil samples were taken, 90 from each
ecosystem, About 1000
preparations were prepared. Experimental
studies were carried out by the stationary
method in the experimental fields of the
zonal laboratory of the Institute of
Genetics and experimental biology of
plants, Uzbekistan Academy of Sciences.
The influence of new methods of
agrotechnical measures, in particular the
seedbed deep plowing with a turnover of
formation, with the
organic-mineral  fertilizers on  the
community structure of phytonematodes
and the number of individual types.
Samples to account for soil nematodes
were taken in late may, early July, before
hay harvest of alfalfa in the second decade
of July before plowing alfalfa and in the
first decade of September and December.
Isolation of nematodes from soil
samples was carried out by the Berman
funnel method with subsequent washing of
the soil through a sieve [3, 5]. Nematode
fixation was performed with 4% formalin

were

three times.

introduction of

solution. Determination of nematode
species was carried out at the Department
of Zoology Of the national University of

Uzbekistan. M. Ulugbek.
RESULTS AND DISCUSSION

The result of the comprehensive study
of phytonematode of cotton, Lucerne and
surrounding ecosystems identified 132
species of phytonematode, of which
identified to species 123. In agrocenosis of
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Lucerne and its surrounding ecosystem
was reported 77 species in the amount of
1610 individuals. Numbers of individuals
of nematodes alfalfa agrocenosis differs
little from the surrounding ecosystem. The
difference clearly
expressed in the composition of species
and their vertical distribution. The greatest
diversity of species in agrocenosis falls on
arable layers.In the subsurface layers
there is a sharp decline in both the
qualitative and quantitative composition of
phytonematode. In the surrounding alfalfa
ecosystem, the most densely populated
was the top horizon depth cm 0-10.
Compared communities differ little in
the composition of the dominant species.
There are no dominant species in the
agrocenosis. The dominant species are
Aphelenchus and Chiloplacus
symmetricus. In the surrounding alfalfa
ecosystem, 5 species are dominant. Plectus

between them is

avenae

parietinus, Chiloplacus symmetricus,
Aphelenchus avenae, Helicitylencus
multicinstus, Pratylenchus  pratensis.

Similarities in the composition of the
dominant species are in some way related
to similar conditions in the two compared
ecosystems, in particular, dense vegetation
cover, shading and lack of mechanical
treatment of the soil during the vegetation
period of plants and the presence of
moisture in the soil. In the community of
phytonematode farming alfalfa more or
less constantly found 10
parasitic phytonematode, including such

species of

dangerous parasites as Pratylenchus
pratensis, Helicitylencus multicinstus,
Ditylenchus dipsaci. These types are
predominant in  the  surrounding
ecosystem.

In the soil of agrocenosis of the cotton
plant and its
discovered 70 species of phytonematode in
the amount of 1454 individuals, including

surrounding ecosystem

in agrocenosis 43 species 596 species and
the surrounding ecosystem 68 species of
858 individuals.

The  surrounding ecosystem is
different from the farming of cotton, as
well as the qualitative and quantitative
phytonematode. In
differ
distribution of

composition of
addition compare
substantially by the
phytonematode. In the arable layers of
agrocenosis of phytonematode are
distributed more or less evenly. A sharp
decline in their numbers is observed since
the subsurface soil layer.

In the surrounding ecosystem, the
greatest diversity of phytonematode
observed in the upper layer (0-10 cm).
This layer also has the greatest density of
phytonematode. With a depth gradually
decreasing the diversity of species
composition of phytonematode and
reduced the density of individuals in soil.

Agrocenosis and the surrounding
cotton field ecosystem differ from each
other in the composition of the dominant
species. The cotton field is dominated by 3
species of  Cephalobus  persegnis,
Paratylenchus brevihastus and P hamatus.
The surrounding ecosystem is dominated
by one species-Paratylenchus brevihastus.

In the surrounding ecosystem of
parasitic phytonematode noted 12 species.
All of these species can be found in a
cotton field, of which Meloedogyne sp.
greatly affects crops in many farms in
Tashkent Perhaps their
surrounding ecosystems are home to the
reservation and settlement of the above-

communities

region.

mentioned parasitic species.

The surveyed agrocenoses and their
surrounding ecosystems differ in the
composition of ecological groups of
phytonematodes. In the field of alfalfa, the
most diverse group in terms of species
composition is the parasobionts. In the

23
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surrounding alfalfa ecosystem is the most
diverse group are polarizabilty, but the
numerical prevail parasitic nematodes
nonspecific pathogenic effect. In the
surrounding of the cotton ecosystem, the
greatest species diversity observed in
deviceprint; in number along with
deviceproperties dominated by specific
parasitic nematodes. In the agrocenosis of
alfalfa, the most common species are
mycogelminth Aphelenchus avenae and
devisaprobiont Chiloplacus symmetricus.
For the surrounding ecosystem, these
species are the sedentary ectoparasite
Helicitylenchus
migrating tissue parasite Pratylenchus
pratensis. In General, the agrocenosis of
alfalfa contains almost the same species as
in the surrounding ecosystem.

As you know, compare the community
are considered similar when the coefficient
of 0.77 and above. Given this, we can speak

multicinctus and the

of a very close relationship between the
farming of the cotton plant and its
surrounding
pronounced relationship between alfalfa
agrocenosis and their ecosystem, as well as

ecosystem, and less

between the agrocenosis of cotton and
alfalfa. There are no similarities between
communities of phytonematodes living in
the cotton agrocenosis and in the
surrounding alfalfa ecosystem. These facts
are proof that the surrounding agricultural
lands ecosystems influence the formation
of a community of phytonematodes in
agrocenoses of cotton and alfalfa. There
may also be mutual influences between the
agrocenoses of alfalfa and cotton.

Thus, the
phytonematode alfalfa farming is relatively
richer than its surrounding ecosystem. In
the community of phytonematode farming
alfalfa is dominated by two species, and
most species occur in small quantity. In the

community of

24

surrounding ecosystem dominants are 4
types. In the first community in tiecheng
types included 8, in the second 11 kinds.
The variety of types of agrocenosis of
cotton is significantly inferior to the
surrounding  ecosystem. Between  the
agricultural lands and their surrounding
ecosystem there is a link that shows their
indexes of similarity. The same, but
weaker correlation exists between the
agrocenosis of cotton and alfalfa. It is
obvious that the formation of communities
of phytonematode agriculture impact
surrounding  ecosystems. The low
similarity index between the surrounding
ecosystems of cotton and alfalfa is proof of
the lack of communication between them.
In agrocenoses, phytonematodes are
distributed in the arable soil layer at a
depth of up to 30 cm, under which there is
a sharp reduction in their number. In the
surrounding agrocenosis ecosystems, the
bulk of phytonematodes is found in the
upper layers of the soil.

Studies on the seasonal dynamics of
alfalfa and cotton phytonematodes were
conducted over four seasons (spring,
summer, autumn, winter) during the year
(Fig.1.). In the alfalfa agrocenosis, 63
species and 3915
roundworms were found (including 46
species and 1430 specimens in spring, 36,
846 in summer, 38 and 1289 in autumn,

individuals of

and 32 species and 350 specimens in
winter).

Qualitative and
composition of the fauna of nematodes of
alfalfa farming does not remain constant

quantitative

and undergoes significant changes. Higher
peak numbers of individuals of nematodes
occurs in spring and autumn. The reason
likely is the temperature and humidity of
the soil. It is during these periods of the
year the temperature and humidity of soil
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are optimal for the breeding of
phytonematode. In alfalfa agrocoenosis of
the most frequently encountered species
include minimus, Aphelenchus
avenae, Chiloplacus symmetricus specimens
which are particularly common in spring
and autumn. Less often, but always met
types Prismatolaimus intermedius,
Eudorylaimus monohystera, Eudorylaimus
paraobtusicaudatus, Rhabditis brevispina,
Mesorhabditis monhystera, Panagrolaimus

Plectus

rigidus, Acrobeloides buetschlii,
Aphelenchoides limberi, Aphelenchoides
parietinus, Aphelenchoides saprophilus,

Filenchus filiformis, Ditylenchus dipsaci,
Tylenchorhinchus claytoni.

The highest density of individuals of
phytonematode is noted in the topsoil. In
General, for the dynamics of a community
of phytonematode alfalfa agro-ecosystem
is characterized by two peak population in
autumn and spring. With the onset of
winter, there is a sharp decline.

For four seasons of the year in the
cotton agro-ecosystem discovered 46 2697
species of nematodes, including spring
discovered 34 species of 1157 individuals
in the summer, respectively 29 species
558, fall 35 types 708, winter 19 species
226 species of nematodes. In the dynamics
of the number of phytonematode in
agrocenosis of cotton there is only a spring
peak, when the number of individuals in
two and five more compared to the
summer and winter periods of the study.
In the summer there is a sharp decline,
while in autumn a slight increase in
numbers. A relatively sharp decrease in
the population of individuals occurs during
the winter study period. In General, the
community of phytonematode cotton
farming is characterized by lower diversity
and number of species composition of
phytonematode. It can be assumed that

phytonematode in cotton agrocenosis

‘Lv
more strongly exposed to adverse soil and
climatic factors. The main reasons for the
sharp decline in the number of
phytonematode can be moisture deficit
and soil compaction due to frequent
mechanical studied
agro-ecosystem during the study period
are: Prismatolaimus intermedius,
Aporcelaimus  obtusicaudatus, Rhabditis
brevispina, Panagrolaimus rigidus,
Acrobeloides buetschlii, Chiloplacus
Chiloplacus symmetricus,
Aphelenchus avenae, Aphelenchoides
limberi, Aphelenchoides parietinus,
Aphelenchoides saprophilus, Pratylenchus
pratensis. The highest density occurs in the
upper arable soil layers. The bulk of the
community phytonematode make up of the
squad Tylenchida and Rhabditida.
Ecological groups according to the number
of individuals dominated by
representatives of diisopropanol.

In soil samples from alfalfa fields,
where plants were grown on ordinary
ploughing at a depth of 30 cm, 41 species
of phytonematodes were found. During the
entire research consistently found in only
four species: Tylencholaimus  sp.,
Eusephalobus Cephalobus
persegnis, Helicitylenchus digitiformis. It is
noted that on the alfalfa field with the
usual plowing of the soil, representatives
of all ecological groups are found in the
upper layer of the soil. Only phytoparasitic

treatments. In the

propinquus I,

striatus,

species associated with the root system of
alfalfa plants in significant numbers
penetrate into the sub-arable soil layer.
appears on the predatory
nematode, Nigolaimus brachyuris which is
found only in samples from the upper soil
layer.

Lucerne

Thus, the agrocenosis of alfalfa was
significantly richer in phytonematodes
than its surrounding ecosystem (Table.1).
When comparing the agrocenosis of cotton

25
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with its surrounding ecosystem, the
opposite picture is observed. Apparently,
the dense vegetation cover and the
relatively moderate hydrothermal regime
of the soil of alfalfa fields create favorable
conditions for the
phytonematodes, and frequent processing,
heating and drying of the soil under the
influence of direct sunlight in the cotton

reproduction  of

agrocenosis lead to a sharp reduction in
the species composition and number
(Table.2). At the same time, different

environmental groups react differently to
the above-mentioned actions of external
factors. Predatory parasobionts completely
disappear from the rhizosphere of cotton,
the species composition and numbers of
herbivorous parasobionts are greatly
reduced, and the number of specific,
especially sedentary ectoparasites from
the genus Helicitylenchus is significantly
reduced, and the number of migrating
endoparasites remains almost at the same
level.

Table-1

The ratio of the number of species and number of individuals of environmental

groups phytonematode in different horizons soil farming of alfalfa and the
surrounding ecosystem

topsoil. In the surrounding ecosystem the
most densely populated is the top layer at
a depth of 0-10 cm as you know the top
layer of soil is always characterized by
good aeration more dense development of
the root system and high organic matter

26

Alfalfa agrosenosis ‘ The surrounding ecosystem
Dept take soil samples, see:
No The ecogroups 10- | 20- 30- | 40- | . 10- 20- 30- 40- .
0101 20 | 30 | 40 | 50 | Mt %100 50 | 30 | 40 | 50 | T
The number of individuals and species
. 19/5 | 22/ | 19/ 24/2 | 13/ [ 17/ | 13/ 18/1
1. Pararisobionts 3 60 90 6/9 | 4/8 20 47 35 95 5/7 | 2/3 17
_ 3/1 3/1
2. Eusaprobionts 3/7 0 3/5 | 2/5 | 1/1 | 3/28 6 3/8 | 3/7 Ya 3/3 | 3/33
, _ 1475 | 17/ | 17/ | 14/ 1472 | 10/ [ 9/3 | 9/3 | 6/1 10/1
. D 4 4
3 evisaprobionts 0 | 75 | 62 | a3 | *°| 39 | 104 | 2 2 0 /51 g3
Specifik 12/ | 13/ | 7/2 | 7/1 | 13/1 | 9/8 | 11/ | 4/6 | 8/2 10/2
4 fitogelmints 7/25 62 39 4 2 62 8 72 8 2 6/12 62
The non specific 7/2 | 5/4 | 6/2 9/12 | 10/ | 9/4 | 6/1 | 6/2 9/13
. 4/14
> fitogelmintes / 9 5 8 6/9 3 45 4 7 2 5/9 7
Predatory 4/4 2/1
6. pararizobionts 3/13 5 4/9 ) 1/3 | 4/52 | 2/6 | 2/8 | 2/8 | 1/3 2/4 | 9/29
The agricultural lands and their content. All of these factors are conducive
surrounding  ecosystems  differ in to intensive growth of phytonematode.
ecological structure of phytonematode, Frequent handling and reduced soil
and the character of their vertical moisture in agrocenoses on the contrary
distribution in the soil.In the soil of inhibit the growth of the number of
agricultural lands the main part of phytonematode. The dependence of the
phytonematode concentrated in the number of phytonematode from soil

moisture is particularly pronounced in the
farming of The
agricultural lands ecosystem can become a
place of reservation and the focus of the
the species of
phytonematode.

cotton. surrounding

spread of parasitic
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Table-2

The ratio of the number of species and number of individuals of environmental
groups phytonematode in different horizons the soil of agrocenosis of the cotton
plant the surrounding ecosystem

The agrocenosis of cotton ‘

The surrounding ecosystem

Depth of soil sampling, cm:

No The ecogroups 10- | 20- | 30- | 40- 0- 10- | 20- | 30- 40-
0-10 B Total
20 | 30 | 40 | 50 |°°%° | 10| 20 | 30| 40 | 50 | °°
Number of individuals and species
L 6/1 ] 7/2 5/1 [ 9/8 [12/] 12/ [ 11/ [10/2 | 7/1 | 16/1
1. Pararisobionts 8/15 4 9 3/9 4 1 £3 57 33 3 0 76
2/1 3/3 | 21 2/1
2. Eusaprobionts 2/9 2/8 | 2/6 Z/L 1/1 E/S 22/ i 2/7 | 1/4 1/3 | 2/50
. _ 11/3 | 8/4 | 8/4 | 9/2 | 5/1 | 13/ |14/ | 17/ | 11/ [ 13/2 | 13/ | 212
3. | Devisaprobionts | =, 2 | o | 3| 4 |152|8 |62]26]| 9 | 30 | 33
Specifik 9/2 | 8/2 6/2 | 6/9 | 12/ | 12/ | 13/ 13/ | 13/2
4. 6/21 3/7 8/48
fitogelmints / 3 4 / 3 8 69 | 60 | 52 / 35 64
s | Thenon specific o/81 8/3 | 6/4|3/3]6/3] 11/ [ 13/] 13/ ] 6/1|10/1] 6/1 | 13/1
' fitogelmintes 9 6 9 9 244 | 39 32 4 7 5 17
Predatory 2/2
6. 2/3 2/6 | 2/6 | 1/2 | 2/6 2/41 2/6 | 3/9| 2/2 - 3/21
pararizobionts / / / / / 3 / / / / /
Pairwise comparison of diverse in the spring, winter is reduced to

phytonematode communities showed the
similarity of alfalfa and cotton agrocenoses
with their surrounding ecosystem. A
similar similarity was observed between
the agrocenoses of cotton and alfalfa,
between the agrocenoses of alfalfa and the
surrounding ecosystem. Very low indices
of similarity between the ecosystems of
cotton and alfalfa, cotton agro-ecosystem
and natural ecosystem of alfalfa.
Quantitative
of  phytonematode in

and qualitative
composition
agrocenosis alfalfa is not constant and
Species

most

varies  during the year.

composition of phytonematode

a minimum. Such a change in species
composition observed in the rhizosphere
of cotton.

In population dynamics of species
of phytonematode alfalfa observed two
peaks, and one of cotton (Fig.1). The
highest peak strength accounts for the
most favorable for
phytonematode spring, when the soil is
moist precipitation and not too warm

reproduction of

sunlight.
increasing the number of phytonematodes
in the spring period is the occurrence of
saprobiotic foci in the soil as a result of
rotting plant residues.

The greatest importance in
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Fig.1. Evolution of the number of phytonematode in the soil of cotton and alfalfa
agrocoenosis on steam year.

The species composition and
number of phytonematode in the agro-
ecosystem is influenced by the tillage
method. Seedbed deep plowing soil with a
stratified application of organic and
mineral fertilizers promotes the increase
of number of individuals and diversity of
species of phytonematode in the deeper
layers of the soil. The differences in
occupancies between nematodes usually
plowed and deep-tilled soil is especially
noticeable in the early periods of the
growing season (June).

The increase in species diversity
and number of phytonematodes in deep
explained by the
improvement of aeration and enrichment
of these layers with organic substances.
Compaction of the soil as plants grow leads
to a reduction in the species composition
and number of phytonematodes. Deep
plowing has a particularly beneficial effect
on diisopropanol, paraitonion and of
parasitic nematodes specific pathogenic
effect.

soil layers is

Indicator properties of

phytonematode seedbed to deep plowing
28

and applying fertilizer is expressed in the
increase of the total number of consumers
of organic residues (devicepresence), basal
free-living of phytonematode-harrisoniana
and specific parasites consuming the juices
of the living plant cells.
CONCLUSION

As a result of comparative ecological
and faunal analysis of phytonematodes of
cotton and alfalfa agrocenoses, 132 species
of phytonematodes were found. It is
established that the species diversity and
number of
phytonematodes depends on the type of
plants and the density of their standing, as
edaphic (humidity,
temperature, organic composition of the
soil). In the agrocenosis of alfalfa, the
quantitative and qualitative composition of
phytonematodes is always greater in
comparison with the agrocenosis of cotton.
Different groups
differently to factors.
frequent processing and lack of moisture

communities of

well as factors

environmental react

external More
in the soil lead to a sharp reduction in the
phytonematodes of
parasobionts and sedentary ectoparasites

number of
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in the rhizosphere of cotton. In the
formation of a community  of
phytonematode agriculture of cotton and
alfalfa plays a big role surrounding
ecosystem. There is a certain relationship
between the communities of
phytonematode agriculture and
surrounding ecosystems, resulting in the
interpenetration of types between the
systems. Agrocenoses and their
surrounding ecosystems differ from each
other in the nature of the vertical
distribution and the composition of the
ecological groups of phytonematodes. If in
agrocenoses the main  part of
phytonematodes is concentrated in the
arable layer (0-30 cm) of the rhizosphere,
then in the surrounding ecosystem in the
upper soil layer (0-10 cm). In agrocenoses
relatively diverse are the parasitic
nematodes nonspecific and developability,
and the surrounding ecosystem and
polarizabilty real parasites. Thus, the
surrounding agrocenosis ecosystem can
become a place of accumulation and
distribution of certain parasitic species of
phytonematodes, including Meloidogyne
sp., Ditylenchus dipsaci, Pratylenchus
pratensis, causing significant damage to
Crops.

REFERENCES
1. Abdurakhmanova G.A.
Phytonematodes of cotton-alfalfa

agrocoenosis and agro technical factors
significance in the formation of their
associations. // Avtoref. Diss. C.b.B,, -
Tashkent, 2004. 22 p.

2. Gruzdeva L.I., Matveeva K.M,,
Kovalenko T.K. The community structure
of soil nematodes as an indicator of the
characteristics of the flow of soil processes
in seeded meadows of Karelia // Materials
of international conference devoted to the
125 anniversary of K.I.Scryabin, to the 60
anniversary of the founding of the

o
helminthology laboratory A.N Russia
Institute of Parasitology RAS (14-16 April,
2004. Moscow) Grew.A.N. The main
achievements and prospects of
development of Parasitology. -Moscow.
2004. - P. 82-83

3. Kiryanova E.C., Krall E.A. "Parasitic
nematodes of plants and measures against
them". // L.: “Nauka”, 1969.

4. Mavlanov O. M. Eshova H. S.
Adaptation as
phytonematodes in conditions of sandy
desert // IV international nematological
Symposium. - Moscow, - Pp. 32-33. (2001).

5. Mavlyanov 0.M.,, "Phytonematode
the cotton agrocoenosis (problems of
taxonomy, ecology, zoogeography and
measures)". //Avtoref. Diss. D.b.B., Tashk
ent, 30 p. (1993).

6. Paramonov A.A. Basics the only
scientist who worked. Publishing House
"Nauka", Moscow, Volume II. 446 p.
(1964).

7. Paramonov A.A. Basics the only
scientist who worked. Publishing House
"Nauka", Moscow, Volumelll. 270 p.
(1970).

8. Khakimov, H.N. “The ecological
characteristics and importance of soil
nematodes”. //  Actual problems of
Parasitology: proceedings of the scientific
conference. -K.of medicines: "Nasaf", -S.26-

evolution of

28. (2003).

9. PaxumoB M. III., OmonoB III. H.
MOP®OJIOTUYECKHUE OCOBEHHOCTDb
OAYHEI BPA’KHUKOB (INSECTA:
LEPIDOPTERA, SPHINGIDAE)
CAMAPKAH/ICKOU OBJIACTH

//CoBpeMeHHass OGUOJIOTUSA U TeHeTHKa. —
2023.-T.2.-Ne. 4.-C.51-60.

10. Amirov O. O. et al. Effect of plant
extracts on the gastrointstinal nematodes
of ruminants in Uzbekistan //Adv. Anim.
Vet. Sci. - 2021. - T. 9. - N2. 9. - C. 1396-
1399.

29



INTERNATIONAL SCIENTIFIC JOURNAL "MODERN BIOLOGY AND GENETICS" 2023 Ne4 (6) ISSN: 2181-3396

((\/

11 Rahimov M. S. Omonov S. N.
Zarafshonning o‘rta oqimi hududlarida
Laothoe  populi (Linnaeus, 1758)-

arvohkapalagining bioekologik
xususiyatlari //Golden Brain. - 2023. - T.
1. - Ne. 2. - C. 240-246.

UDK: 595.7.591.9(575.1)

DYNAMICS AND SPECIES COMPOSITION OF ORIBATIDS OF AGROCENOSIS OF COTTON
IN SOUTHERN UZBEKISTAN

Majidova Dilfuza Zubaydullaevna
National University of Uzbekistan named after Mirzo Ulugbek , University, 4 street, Tashkent,
100174.

Abstract. In the soil layers of cotton fields located in the regions of Southern
Uzbekistan 14 species of oribatid mites were found. It was dertermined that 14 species of
mites belong to 11 genera, 8 families. Determined oribatid mites belong to one superfamily
Oribatidae, and families Cosmochthoniidae, Brachychthoniidae, Lohmanniidae,
Epilohmanniidae, Nothridae, Camissidae, Hermanniellidae, Liodidae, Gymnodamaeidae,
Damaeidae, Belbidae, Belbodameidae, Microzetidae, Scheloribatidae. As a result of the
research, it was observed that the family Lohmanniidae is rich in species.

Key words: Cold mites, agrocenosis, soil, seasonal dynamics.

JUHAMUKA U BUJJ0BOM COCTAB OPUBATH/] ATPOLIEHO3A XJIONKA
0O KHOI'O Y3BEKHUCTAHA
Medxcudosa fJuagysa 3ybatidysraesHa
HayuoHaswbHbill yHUBepcumem Y3bekucmana umeru Mup3o Yayzb6eka, YHusepcumem,
yauya 4, 2. Tawkenm, 100174.

Abstract. Bcero B c/10gX NMOYBBI XJIONKOBBIX MOJIEH, PaClOJIO)KEHHBIX B perMoHax
l0xHOrO0 Y36ekucTaHa, 06Hapy»keHo 14 BU/I0B NaHLUPHBIX KJellei. YcTaHOBJIeHO, 4yTo 14
BU/IOB KJelllel oTHOcATcA K 11 poaam u 8 cemelicTBaM. BoijiesieHO 60JbllIoe ceMeNCTBO
xosoaHblx kiemed Oribatidae Cosmochthoniidae, Brachychthoniidae, Lohmanniidae,
Epilohmanniidae, Nothridae, Camissidae, Hermanniellidae, Liodidae, Gymnodamaeidae,
Damaeidae, Belbidae, Belbodameidae, Microzetidae, cemeiictBa Scheloribatidae. B
pe3yJibTaTe UcCeJOBaHUN yCTaHOBJIEHO, YTO ceMelcTBO Lohmanniidae 6orato Bugamu.

KiroueBble cioBa: XoJ10/iHble KJIElY, arpolieH03, T0YBa, Ce30HHas IUHAMHMKa.

INTRODUCTION

Oribatids are widespread all over
the globe. Their main habitat and feeding
place is the soil, and they make up the
majority of soil invertebrates and are the
most common among mites. Their number
can be up to 50,000 in 1 m? of the soil
layer. But this number changes depending
on the seasons, humidity and light. Most
oribatids are free-living saprophages and
are highly adaptable to environmental
conditions. They feed on spores and

30

hyphae of fungi, decaying plants, and their
tissues. If possible, it also feeds on eggs of
other mites and nematodes [6, 7, 9].

It should be noted that cold mites,
which are the main representative of the
soil microfauna, are organisms with a
unique specialized system in the soil food
chain, and their diversity varies, especially
degree of
matter in

in connection with the
transformation of organic
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different ecosystem soils of the southern
arid regions [2, 4, 5].

Have caused a change in the species
diversity of cold mites, which are leaders
in the saprotrophic complex of soil biota .
In addition, the change of biotic relations
between the food chain of natural and
artificial ecosystem soils leads to the
increase in some regions of cold ticks,
which act as intermediate hosts for
parasitic worms, and to the infection of
farm animals with various diseases.
Accordingly, it is of great scientific and
practical importance to determine the
species composition of cold mites in the
soil layers of agrocenoses, to put into
practice the property of increasing the
humus content of the soil, and to
determine the intermediate host species of
parasitic worms [1, 3, 8].

Material and work style. Research
materials were collected from the soil
layers of agrocenoses of the farms "Yuldosh
Haji BIB", "Firdavs Temurbek" farms in
Sariosia district of the Surkhandarya
region, and "Hasanov Artiq" of Yakkabog
district, "Majidov Sadullo", "Khudaykulova
Nazira Bozorovna", "Rakhmonov Surkhan",
"Safarov Makhmud" farms of Shakhrisabz
district of the Kashkadarya region, during
the years 2018-2021. samples of volume 1
dm3 were taken from 0-10 cm, 10-20 cm,
20-30 cm. the soil layers. Soil samples were
taken five times The generally accepted
Berleze-Tulgrena appparate was used to
separate oribatid mites from soil samples.
The methods of the Pankov A. were used to
determine the species composition of the
collected small arthropods. The obtained
results were processed statistically.

The obtained results and their
analysis. In 30 cm the soil layers of cotton
agrocenosis of district,
Surkhandarya region oribatid mites were
found 1220 in April , 5560 in May, 4100 in

Sariosia

Q\,/
July, and 2080 in October and cotton

agrocenosis of Yakkabag’ and Shahrisabr
district were found 11000 in May, 8900 in
July, and 6580 in October.

In Sariosia district, Surkhandarya
region more amount oribatid mites in up to
10 20 cm layers of the soil, that is, on
average, every 1 m? soil, 820 specimens
were found in cotton fields in April and
2200 specimens in May, 2400 specimens
were found in cotton fields in Yakkabog
and Shakhrisabz 2400 specimens in April,
and 2900 specimens in May. In the soil
layers up to 0-10 cm, it was observed that
there were less occurrences of oribatid
mites.

In Jully of summer at 0-10 cm, 10 -
20 cm, 20-30 cm of the soil layers, in per
1m?2 soil volume 4100 specimens in the
cotton fields of Sariosia district , 6580
specimens in the cotton fields of Yakkabog
and Shakhrisabz districts oribatid mites
was observed.

In the autumn season, that is, in
October, in the 0-10 cM of the soil layers, in
per 1m?2 soil volume in cotton fields of the
Sariosia district 600 specimens, In cotton
fields of the Yakkabog and Shakhrisabz
districts, 1400 specimens were found.

In the 10-20 cM of the soil layers, in
per 1m? soil volume in cotton fields of the
Sariosia district 1000 specimens, In cotton
fields of the Yakkabog and Shakhrisabz
districts, 3600 specimens were found In
the 10-20 cm of the soil layers, in per 1m?2
soil volume in cotton fields of the Sariosia
district 480 specimens, In cotton fields of
the Yakkabog and Shakhrisabz districts,
2420 specimens were found (Table 1).

Thus, from the data presented in
Table 2, it can be concluded that more
oribatid mites were found in the soil layers
of the cotton agrocenosis in April-May, that
is, in the spring season compared to the
summer and autumn seasons.
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Table 1
Seasonal dynamics of cold mites in cotton agrocenosis
Soil Sariosia district Yakkabog and Shakhrisabz districts i
layers Iv* v Vi X 1V \ VII X
0-10 cm 200 * 2900 400 600 600 4200 600 1400
10-20
m 820 2200 1300 1000 2400 2900 1980 3600
20-30
m 200 460 2400 480 8000 1800 4000 2420
Total 1220 5560 4100 2080 11000 8900 6580 7420

*- ordinal number of the months of the year

*- on the basis of 1 m 2

In the regions of Southern Uzbekistan
14 species of oribatid mites were found in
the soil layers of cotton fields located in. It

was found that 14 species of mites belong
to 11 genera and 8 families . (Table 2)

Table 2

Species composition of oribatid mites in soil layers of cotton agrocenosis

e Yakkabog and Shakhrisabz
Sariosia district .
districts
Types
No _ 0-10 | 10-20 20-30 0-10 10-20 20-30
cm cm cm cm cm cm
1 Cosmochthonius lanatus
Michel, 1987 + +
2 Synchthonius elegans . .
Forsslund, 1957
In Lohmanni lanceolata
3 ) + +
Grandjean 1950
L. lanceolata turemenica
4 + +
Bel-Zachv 1960
5 Asiacarius elongatus D. .
krivolutsky, 1971
6 Cryptacal_‘us promecus N N
Grandjean 1950
” Epilohmannia cylindrica N .
Berlese, 1904
Nothrus borissicus
8 ) + +
Sellnick, 1929
9 N. peltifer CLKoch, 1839 + +
10 Platynothru grandjeani . N . N . N
CLKoch, 1839
11 Hermfznma granulate . .
Nicolet, 1855
12 Platynothru grandjeani + +
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L/
CLKoch, 1839
Belba meridionalis B.-Z.
13 + +
1962
14 Probell?a spinosa . .
Sellnik, 1920
From the data presented in Table 2, REFERENCES
it can be seen that 9 species of oribatid
: belonei 14 ies identified 1. Bagprorrox bBb. ®ayHa wu
mites belonging to species ldentitie 9KO0JIOTHS MaHLUPHBIX KJelled MoHroauu
from the soil layers of cotton agrocenosis (Acari: Oribatida). M. ToBapHIeCTBO

are found in cotton fields located in
Yakkabog and Shakhrisabz districts. Most
of the encountered species were found in
the 10-20 cm and 20-30 cm layers of
cotton agrocenosis soil.

Summary. Oribatid mites belong to the
superfamily Oribatidae to the family
Cosmochthoniidae - (2 species), to the
family Brachychthoniidae - (4 species), To
the Lohmanniidae family - (7 species), To
the family Epilohmanniidae - (4 species),
to the family Nothridae - (2 species), to the
family Camissidae - (1 species), to the
family Hermanniellidae - (3 species), to the
family Liodidae - (1 species), to the family
Gymnodamaeidae - (2 species), to the
family Damaeidae - (1 species), to the
family Belbidae - (1 species),
Belbodameidae to the family - (1 species),
to the family Microzetidae - (1 species), to
the family Scheloribatidae - (1 species)
was studied. As a result of the research, the
Lohmanniidae family - (7 species) species
richness was observed.

In the soil layers of the cotton
agrocenosis, it was known that more
oribatid mites were found in April-May,
that is, in the spring season compared to
the summer and autumn seasons.

A total of 14 species of oribatid
mites were found in the soil layers of
cotton fields. It was found that 14 types of
mites belong to 11 genera and 8 families..
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COLLEMBOLS OF AGROCENOSES IN THE NORTHERN REGIONS OF UZBEKISTAN

Elmuratova Zulhumor Urazovna
National University of Uzbekistan named after Mirzo Ulugbek, Tashkent, 100174,

University, st.

Annotation. 0-10 cm, 10-20 cm, 20-30 cm soils of agrocenoses of wheat and cotton in
the Shavot region of the Khorezm region, which is located in the north of Uzbekistan . A
total of 120 samples with a volume of 1 dm3 were taken from the layers. As a result of
studying the number and species composition of springtails in layers of 0-30 cm, it was
established that 14 species of springtails belonging to 5 families and 13 genera were
discovered.

Key words: collembola, agrocenosis, soil, seasonal dynamics.

KOJIJIEMBOJIM ATPOLIEHO30B CEBEPHBIX PAMOHOB Y3BEKHCTAHA

InbMmypamosa 3yaxymop Ypa3oeHa
HayuoHasbHblll yHUBepcumem Y3bekucmaHa umeHu Mup3o Yayz6eka, e. TawkeHm,
100174, YHusepcumem, y.

An"oraumua. 0-10 cm, 10-20 cM, 20-30 cM DOYBBI arpoLeHO30B MUIEHUIbI U
xjaonyaTHUKa [laBoTckoro pailoHa Xope3MCKOW 00J1aCTH, KOTOpbIM pacHoJioXXeH Ha
ceBepe Y36ekucTtaHa. Bcero us cioeB 6bL10 oTo6paHo 120 mpo6 ob6bemom 1 am3. B
pe3yJibTaTe HW3y4eHHs KOJMYEeCTBA U BUJOBOTO coCTaBa KoJsieMmb6o0s B caosix 0-30 cm
YCTaHOBJIEHO, YTO 0OHapy:eHo 14 BUA0B KOJIJ1IeMOOJI, IPUHAJJIeKaAUIMX K 5 ceMelCcTBaM U
13 pomam.

KiiroueBsble cj10Ba: K0/171eM60J1a, arpolLleH03, I0YBa, Ce30HHAs AMHaMUKa.

INTRODUCTION

Collembola are considered to be one of of residual substances in the soil [4, 5, 6].
Accordingly, determining the fauna of

collembola in the soil layers of the

the most ancient insects,
attention is being paid to studying their

and great

role in the process of material circulation
in nature, assessment of soil condition and
soil formation. In many countries, a
number of scientific studies are being
carried out on the role of collembola in
assessing the soil condition, studying the
characteristics of intermediate host, and
determining their participation in the cycle
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agrocenoses of northern Uzbekistan and
evaluating their ecological and taxonomic
structure is of great scientific and practical
importance as a leading direction of
fundamental entomology. In temperate
regions, the depth of the soil layer, where
the main life forms exist, is about 1 meter,
and the largest part of them is located at a
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depth of 5-10 cm on the surface, which is
favorable according to a number of
parameters of the soil layer (density, gas
content, nutrients, etc.). The soil is
characterized by a complex and unstable
gas composition. The soil is characterized
by a lack of oxygen, an excess of carbon
dioxide gas and a sharp gradient of these
gases in the soil layers [9].

Soil air is almost always saturated
with water vapor, and the ability of
pedobionts to retain water in their
organism is weakly developed. Most soil
animals need 100% air humidity, so the
humidity of the habitat is the most
important factor for the life activity of
pedobionts. However, due to its high
surface tension, the water drop can be
dangerous as a trap for small terrestrial
animals in the soil. The soil softens the
effects of climatic factors. The temperature
of the upper layers changes with each
centimeter towards the depth. If excess
water is retained in the soil for a short
period of time, some form of moisture is
retained, which saturates the soil air
during droughts [7].

For soils in the horizontal direction,
the distribution of edificator plants, the
activity of burrowing animals, associated
with the microrelief, a high degree of
mosaicism within the desired habitat is
characteristicc. Even in an apparently
homogeneous tillage layer, the depth of the
gray horizon is not uniform, which is
reflected in the distribution horizon of
microarthropods. Soil acidity, nitrogen and
carbon content varies within a radius of a
few millimeters around earthworm nests
[2].

In general, despite the moderation of
temperature and humidity changes, the
soil is characterized by a heterogeneous
environment for the organisms living in it.
This heterogeneity is observed along the

vertical and horizontal axes, and covers
not only large and medium, but also small
and very small widths of space measured
in a few millimeters [4].

Collembola is very sensitive to soil
moisture and air humidity. Their skin
structure plays an important role in their
distribution in different soil layers. There
are no specific xerophilic species among
Collembola, but the majority of species
found in dry biotopes and adapted to
drought [6]. In ecomorphosis,
morphological and physiological changes
occur in the morphology of collembola
belonging to the Istomidae and
Hypogasturidae families, that is, there are
changes in their cuticle, and the fat bodies
in them become larger up to 70%, and the
concentration of proteins in their cells
increases. At this time, collembola migrate
to the deep layers of the soil and do not
eat. During times of drought , most species
of Collembola stop feeding. When they stop
eating, i.e. when their intestines are empty,
water evaporation in their body decreases
or stops altogether [3].

Collembola in the soil
determined primarily by soil moisture. The
working mechanism of the generally

layers is

accepted "Berleze-Tulgren apparatus” for
the live extraction of small arthropods
from the soil is structured accordingly, that
is, when the upper parts of the soil
samples in the funnel are dried with the
help of electric small
arthropods in the soil move downward,
that is, to the moist part of the soil, and as
a result, the fixing liquid is added falls into
the bowl. Collembola that live in the litter
move to plant stems when humidity
increases, for example after rain, and their
activity is stronger in the evening than
during the day [5].

the temperature rises to +20 © C,
Tomocerus vulgaris species migrates from
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lamps, the
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plant branches back to the plant bed [4].
The humidity of the habitat of Collembola
directly affects their molting and egg
laying. If the soil moisture is sufficient, the
molting and laying of eggs are active [3].

Material and work style. Research
materials were collected from the soil
layers cotton and wheat agrocenoses of
farms "Erboev Bakhodir",
"Yakhshimurodov Ulug'bek", "Eshzhanov
Odilbek"”, "Bodomzor-Obad" of Shavot
district of Khorezm region, during 2019-
2020.

a total of 120 samples of volume 1 dm3
were taken from 0-10 cm, 10-20 cm, 20-30
cm. the soil layers. Soil samples were taken
from the field at designated points, placed
in bags and labeled with paper. Date of
sampling, name of the place, name of
agrocenoses, layer
information were recorded on the label
paper. In order to study the species
composition and ecology of collembola
from the above-mentioned areas were
used the transect and stationary methods
to study seasonal dynamics of sampling [1,

soil and other

collembola from soil samples [7, 8, 9]. This
apparatus consists of the following parts
(devices): a tripod, a large funnel, a sieve, a
glass container. First, a funnel is placed on
the tripod, then a sieve is put on top of the
funnel and a soil sample is filled inside it. A
glass container is fixed on the lower part of
the funnel and filling liquid (alcohol) is
poured into it. The essence of the operation
of this apparatus is that as a result of the
downward drying of the soil samples put
on the sieve on the funnel, the small
animals in the soil also move downwards.
Then the fixative falls into a container with
70-80% ethyl alcohol. Small arthropods
that have fallen into the collection dish are
placed in a Petri dish and are viewed under
a binocular microscope and picked [7, 8,
9].

From 1 to 20 specimens of 120 soil
samples, collembola were observed, in
some ones no collembola. An average of 10
specimens of collembola were collected
from each of the obtained soil samples. A
total of 1200 specimens of collembola
were isolated from all soil samples. (Table

2,3]. 1).
The generally accepted "Berleze-
Thulgren apparatus" was used to isolate
Table 1
Areas where soil samples were taken and number of samples
Coenoses Farms of Shavat District, Khorezm Region
Erboev Yakshamurodov Eshzhanov Bodomzor -
Bakhodir Ulugbek Odilbek Abad
Wheat 15 15 15 15
Cotton 15 15 15 15
Total: 30 30 30 30
120
The obtained results and their Ongulonychiurus, Lophognathella,
analysis. In soil layers of 30 cm wheat Supraphorura, Onychiurus, Axenyllodes,

and cotton agrocenoses of Shavat district,
Khorezm region up to total 14 species, 13
(Willemia, Xenylla, Hypogastrula,
Haloxenylla, Metaphorura,
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Adbiloba, Pseudachorutes, Archisotoma, 5
(Hypogastruridae to his family Willemia
denisi, Xenylla schillei, Hypogastrura
tullbergi, Xenylla affiniformis , Xenylla
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maritima; Onychiuridae = Metaphorura Achorutes  sokolowi, Pseudachorut\é;
affinis, Ongulonychiurus colpus , subcrassus; Isotoma besselsi in the
Lophognathella choreutes, Supraphorura [sotomidae family species and 2
furcifera, Onychiurus taimyrica; (Poduromorpha, Entomobryomorpha)

Odontellidae to the family Xenyllodes

suborders of collembola were found

bayeri; Neanuridae to the family (Table 2).
Table 2
Species composition of collembola in soil layers of wheat and cotton
agrocenoses
Shavat district, Khorezm region
No Types Wheat agrocenosis Cotton agrocenosis
10 cm 20cm | 30cm | 10cm 20 cm 30 cm
1 Famlly:.H.ypogastrlllrldae N N N ) - -
William Dennis
2. Xenylla schillei + + + + + +
3. Hypogastr tullbergi + + - + + -
4. Xenylla affiniformis . - + + - - }
5. Xenylla maritima + + + + + +
6 Family: Onychiuridae N + + + + +
' Metaphorura affinis
7. Ongulonychiurus colpus + + + + + +
8. | Lophognathella choreutes - + + - l )
9. Supraphorura furcifera + + - i - -
10. Onychiurus taimyrica + + - + + -
Family: Odontellidae
11 + + + + + +
Xenyllodes Bayer
12, Family: Neanurlda.e ) .\ .\ ] ) _
Achorutes Sokolovi
13.| Pseudachorutes subcrassus + + - ) } -
14, Family: Isotomld?\e ) .\ .\ ] . .
Isotoma besselsi

6 species of collembola (Willemia
denisi, Xenylla affiniformis, Lophognathella

choreutes, Supraphorura furcifera,
Achorutes sokolowi, Pseudachorutes
subcrassus) found only in  wheat

agrocenoses, 8 species (Xenylla schillei,
Hypogastr tullbergi, Xenylla maritima,
Metaphorura  affinis,  Ongulonychiurus

colpus, Onychiurus taimyrica, Xenyllodes
bayeri, Isotoma besselsi) were found in
wheat and cotton fields.

Summary.

Thus, When studying wheat and
cotton agrocenoses of the 30 cm soil layers
of Shavat district of Khorezm region,
located in the north of Uzbekistan were
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determined more amount of collembola in
10-20 cm the soil layers. Among the 14
species of collembola identified from the
soil layers of wheat and cotton fields
located in Shavat district of Khorezm
region, 14 species (100%) were found in
wheat fields; and 8 species (57%) were
found in cotton fields; meeting was
observed.

In the soil layers of wheat and
cotton fields located in Shavat district of

Khorezm region, was found that
collembola belong to the family
Hypogastruridae  of  the  suborder

Poduromorpha are found in abundance.
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AHHOTALUA
B nocsepgHue rojbl HabJOAAeTCd MHOXECTBO HEraTHMBHBIX CUTYallMM, TaKHUX Kak
ObICTpPOE 3achIXaHUE PACTEHUH CIMBBI, HEKa4eCTBEHHbIE U MeJIKUE TJIOZbI, OCbINIaHHe. ITO
HAaHOCUT 3KOHOMMYECKHMH yuiep6 MOJIyYeHHI0 KadeCTBEHHbIX IJIOJOB K OOWJIBHOIO
ypoxxasi KyJabTyp. [loaTomy paboThl,
IpPOBOJMMBIE B 3TOM HallpaBJIEHUH, ABJASAIOTCA aKTyaJbHbIMU. B cTaThe paccMaTpuBaeTcs

CEMEUYKOBbBIX Hay4YHO-UCC/e/0BaTENbCKUE
pacnpocTpaHeHUe 60Jie3HEeN pacTeHUM CJAMBbI U MOHUTOPUHT 3260J1eBa€MOCTH CJAUBbI Ha
Ca/I0BbIX yYaCTKax, ypoOBeHb BO3/IEMCTBUSI BUpPYyCa HA COPTA CJIUBBHI.

KnwoueBble cioBa. PuToreHHble BHUPYChbl, MOHUTOPHUHT, MJOLAJb, TEMIEPATYP],
BJIQXKHOCTb, CBET, COPTA UCIOJHHCKAsA, BeHrpusi, HacekoMble.

ANNOTATION

In recent years, many negative situations have been observed, such as quick drying
of the plum plant, poor quality and small fruit, and shedding. This causes economic damage
in getting quality fruit and abundant harvest from pome fruit plants. That's why the
scientific-research works conducted in this direction are urgent. The article discusses the
spread of plum plant diseases and the monitoring of plum disease levels in horticultural
areas, the level of the virus' effect on plum varieties.

Keywords. Phytogenic viruses, monitoring, area, temperature, humidity, light,
varieties ispolniskaya, Hungary, insects.

INTRODUCTION

Today, detection, identification and In addition, the stressful effect of

study of the characteristics of viruses
infecting fruit plants, especially plums, as
well as continuous control is the demand
of the time [1]. In open areas, the main
indicators (such as temperature, humidity,
light, varieties). During the study period,
including the spread of plum pox virus, the
disease level among plants increases under
the influence of various pathogens and
virus carriers [2].

environmental factors, the use of chemical
means for plant protection, leads to a
violation of the mutual balance (balance)
in the relationship of parasitic and
predatory insects and a redistribution of

the proportions of phytopathogenic
species [3].

Taking into account these
circumstances, the study of viruses
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infecting plum plants was taken as the
main goal.

For this purpose, the samples brought
for study and analysis of plum plants from
the horticultural farms of Kibray,
Bostonlik, O‘rta Chirchik, Parkent districts
of Tashkent region were examined and as
a result of the examination, the
manifestation of viral diseases was found.
various external signs similar to the

condition were identified [4, 5].
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When the plants are visually
inspected, various mosaics (spots,
yellowing, loss of greenness),

deformations and their formation in
circles, virus-like lines, spots appear on the
fruits, hardening of the fruit and early
maturity. It was observed that there are a
number of symptoms
characteristic of viruses, such as wilting,
changes in the growth cone of the infected
plant (picture).

disease

1-picture: Symptoms of plum plant viral diseases.
1-Symptoms of the disease on April; 2-Symptoms of the disease on May; 3-Spread of leaf rings in June; 4-indicator
symptoms in the pod (Chenopodium foetidum, Datura stromonim, PPV, D+M) 5- disease symptoms in the fruit of
the Ispolniskaya variety of plum; 6-Disease symptoms in the fruit of the Wengerka variety of plum.

Monitoring areas: "Baitkurgan Ikromov
Ravshan" Horticultural farm
("Ispolniskaya" variety, total area 10 ha,
Kibrai district), "Aziz" Horticultural farm
("Wengerka" variety, total area 2,2 ha,
Kibray district), Bostonliq district "Aq
Tosh" horticultural farm ("Ispolniskaya”
varieties, total area 3.0 ha), Parkent
district "So'qoq Azizbek" horticultural
farm ("Ispolniskaya" varieties, total area
0.4 ha), Nurjan horticultural farm of Orta
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Chirchik district ("Wengerka" varieties,
total area 3.4 ha) (table), plums in
horticultural farms There are a number of
signs (for example,
flowers and leaves, the presence of virus
rings in fruits, and the formation of virus
signs characteristic of the research
object) in different varieties and samples.
Based on the visual analysis, the
symptoms on the leaves and fruits
allowed to assess the damage in the plant.

deformation of
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Table-1

General analysis and monitoring of the incidence of plum pox virus

Deformation of the
Ne The name of the sampled | Plum varieties Land area, | leaves of the plum
FX ga tree general degree of
morbidity
1 | Garden farm "baitkurgan Ispolniskaya 6,0 +
Ikromov Ravshan", (Kibray
District, Tashkent region) Vengerka 3,0 +
Samarqand 1,0 -
2 | “Aziz” Horticultural farm Ispolniskava 12 +
Khojaly (Qibray District, p Y ’
Tashkent region ) Vengerka 0,6 -
Qora olxo'ri 0,4 -
3 | Horticultural farm “white Ispolniskaya 1,2 +
stone” (Boastonlyk District N
of Tashkent region) Vengerka 1,0
Qora olxo'ri 0,8 }
4 Horticultural farm “Sovak Ispolniskaya 2,0 +
Azizbek” (Parkent District Vengerka 1,0 -
of Tashkent region )
Samarqand 1,0 -
5 | Horticultural farm “Nurjan” Ispolniskaya 1,4 +
(mid-Chirchik district, Vengerka 10 )
Tashkent region ) ’
Qora olxo'ri 1,0 )

As a result of the monitoring analysis,
it was determined during the monitoring
analysis and laboratory experiments that
there are a number of Potyvirus virus
types in a total of 19 hectares. It can be
seen from Table 1 that the prevalence of
plum pox virus (PPV) was found in all
investigated horticultural farm areas.

As a result of the conducted research,
there are a number of signs (for example,
deformation of flowers and leaves, the
presence of virus rings in fruits, and the
formation of virus signs characteristic of
the object of research) in different
varieties and samples of plums. During the
monitoring observations, the symptoms of
infection of the virus in the indicator plant,

the effect of the virus on the enzyme and
pigment activity in the plant, and the
method of molecular genetic diagnosis of
the virus, such as the PCR-TT method,
were studied in laboratory conditions to
determine the characteristics of the
disease symptoms.

Conclusion: Taking into account
the results of this study and the high level
of damage caused by the virus, it is
necessary to study the spread of the virus
in the territory of our country, to study the
biological characteristics that cause the
preservation and spread of the disease, as
well as to monitor the spread of the
disease, to prevent it, to develop measures
to combat the disease. Today's situation
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requires the need to conduct scientific
research.
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KOPPEJIILIMOHHASA 3ABUCUMOCTb OCHOBHBIX ®U3H0JIOT0-
BUOXUMUYECKHUX TAPAMETPOB COPTOB TBEPAO¥ MIIEHULIbI B YCJIOBUAX
MMOYBEHHOM 3ACYXH

Kob6usos I0.T., A6dyanaes A.
Hucmumym 6omaHuku, gpusuosiozuu u eeHemuku pacmenutl HayuoHaavHol akademuu HayK
Tadxcukucmana, 734017, Pecnybauka Tadxcukucmat, 2. [[ywaHée, y1. Kapamosa, 27.
Ten: 9+992) 934252377, E-mail: yusuf-kobilov@mail.ru

AHHoTauMsa. B craTbe

OHY6J'II/IKYETCH HN3y4€eHUsA KOppesAlHnOHHOIo

B3aWMMOCBA3H

pa3/IM4HbIX PU3M0I0r0-OMOXUMHUYECKUX U XO3WCTBEHHbIX NPU3HAKOB MeX/JAy CO60H B pasHbIX
yCJIOBUAX BOJOOOecIeYeHUs COPTOB TBepAOM MUIEHUIbl B YCJOBUAX IIOYBEHHON 3acCyXH.
CTaTUCTHYECKUH aHa/IM3 NOJYYeHHBIX pe3yJbTaTOB NpOBOAWJIM Mo MeToguke B.A. JlocnmexoBa
(1985) u M.A. Ba6amxanoBo# u Ap. (2017) c ucnosb3zoBanueM nporpamMmmbl Microsoft Excel 2010 r.

Kiro4yeBble cj10Ba: Koppessinud, NPU3HAK, 3eMJefieNiisd, BJAroéMKOCTb, «Macca 3epHa»,

«CyMMa XJ10pOPHUILIIOB».

YcToituuBoe pa3BUTUE 3epHOBOTO
NPOU3BO/ICTBA JOJKHO CTPOUTHCS HAa OCHOBe
KOHIIEMIWKA aJalTUBHOM HHTEHCUDUKALUU.
TpeboBaHUsAM
BO3/eJibIBaHHE Habopa KyJbTYyp U COPTOB,
KOTOpbIe B 00JIbllIEl CTeleHU NPUCIOCObIeHbI
BHEUIHEW Cpejpl,

OTBe€4YaeT Ipouecc creguajan3dali 3epHOBOIo

JAaHHOM  KOHIeNLMM, Kak

K MECTHBIM YyCJOBUAM
NIPOU3BO/CTB3, CBAI3AHHBIA C
cejsekuveid. Co3zaHue W pacnpocTpaHeHue
aJlalTUBHBIX MaKCHMaJIbHOe
HCII0JIb30BaHUe pecypcoB
SIBJIsIeTCS TJIaBHBIM M HauboJsiee AOCTYINHbIM

Hepa3pbIBHO

COpTOB,
reHeTUYeCKUX

npu nepexone K
pacteHueBoAcTBY [1, 2, 3]. /s moBbIlIEHUS
3pdEeKTUBHOCTU CeJIEKIIMOHHOW paboThl H
CO3/1aHUSl YCTOMYMBBIX COPTOB HEOOGXO0JUMO

AJAIITUBHOMY

YUUTBIBATD OCOOGEHHOCTH KOPPEIALUOHHBIX
MexXAay NPOYKTUBHOCTbIO U
BJIUSIIOLIUMU Ha ee dbopmupoBaHUue
3jleMeHTaMUu U cybasneMeHTamMu [4]. BmecTe ¢
TEM, B PAa3HbIX 3KOJOTHYECKHUX YCJIOBUSAX
XapakTep  3THUX
0COGEHHOCTH,  00YCJIOBJIEHHbIE
CpeZloBbIM B3aUMO/IEMCTBUEM NPU peain3anuu
reHOTHUIA B OHTOreHe3e [5, 6].

B cBfI3U c 9THUM Obla NOCTaBJeHa LieJb
- H3YYWUTb KOppeJALMOHHble B3aUMOCBSI3U

cBsA3en

CcBs3eH HnMeeT CBOH

reéHOTHII-

Pas/IMYHBIX (DU3UOJIOTO-OHMOXUMHYECKHUX U
X035ICTBEHHbIX MPU3HAKOB MeXJy cobol B
Pa3HBIX YCJIOBUAX BOJI00OECIIEUEHUSI.

06 bekTaMu 1360110506 HccJeJoBaHUM
CIIY>XXUIN copTa TBEpAOH MIIEHUIbI
[Ipe3uzpenTt u lllamp (Triticuam durum Desf.),
KOTOpbIe BbIBeJleHbl B Ta/PKUKCKOM Hay4HO-
HCCJIeZIOBAaTE/bCKOM UHCTUTYTE 3EMJIE/ETHS.

[losieBble OMBITHI MPOBOAMJIKUCH HA
3KCIEepUMEHTAJbHOM y4dacTke HHcTtuTyTa
OOTAaHUKHY, dusrosorumn U FeHEeTUKHU

pactennii HanuoHa/nbHOW aKaZleMUMH HayK
Tamxukucrana (r. Jywan6e). KonTposap -
BJIQXKHOCTb Mo4Bbl 75-80% oT mnpepesbHOR
nosieBoit Baaroémkoctu (IIIIB); OmbiT - 45-
50% or IIIB.

CTaTUCTUYECKHUM aHa/M3 TMOJy4YeHHbBIX
pe3y/JIbTaTOB MPOBOAMJIXA O MeToAuKe B.A.
Jocnexosa (1985) u M.A. babaaxaHOBOH U Jip.
(2017) c¢ wucnosb30BaHUEM MPOTPAMMbI
Microsoft Excel 2010 .

B Tabsmuax 1 W 2 mnpejcTaBJieHBI
KOppessiuu MEeXy
dU3Mos0rnuecKUMy NapaMeTpaMHd y COPTOB
TBepJOU MueHULbI 10 ¢pasaM oHToreHesa. Kak
BUJHO U3 Tabsauubl 1, y coprta I[lpesuzneHT
NoKasaTe/lb MHTEeHCUBHOCTH TPaHCIMPALUU B
daze TpyOKOBaHHUS B BapHaHTEe «KOHTPOJIb»

K03 PUITUEHTHI
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MMeeT OTPULATEJIbHYIO0 KOPPeJIsALUIo C MacCcoi
K0J10Ca U BUJUMBIM POTOCUHTE30M JiKcTa. [lo
NoKa3aTeJssiM

XJI0POPUILTIOBY

«Macca 3€pHa»,

n CoAepXaHHEM KpaxmaJia

«CyMMa

MMeeTCsl BBICOKMH YpOBEHb IOJIOKUTEJbHOU
koppesiauuu. C o6uied cyxoil 6GuoMaccol u
CyMMapHbIM 3epHa  ypOBeHb
KOppeJisiliuy 04eHb HU3KUH.

6eJIKOM

Tao6yuna 1

KoadPpunyeHThl Koppeaanuu MexkAy GU3no/10ro-6MoXuMu4eCKMMH IapaMeTpaMu y copTa
IIpe3ugeHT no ¢pa3am oOHTOreHe3a

DoPp* B** r*** ra rs Ty rs rg ry rs
r; 0,242 | 0,684 | 0,114 0 -0,090 | 0,114 | 0,917
- ra — 0,541 | 0,935 0 0,988 | 0,935 | 0,162
= I3 — 0,802 0 0,664 | 0,802 | 0,917
=3 T4 — 0 0,978 1 0.5
= = rs ___ 0 0 0
= Ig — 0,978 | 0,312
= Ty — 0,5
& ry 0,343 | 0,197 |-0,122 -0,331 | 0,159 | 0.206
= rs — 0,988 | -0,974 0,772 | 0,981 | 0,989
= = I3 — |-0,957 0,859 | 0,999 | 0,999
2 T4 — -0,895 | -0,999 | -0,996
=] s —
rg —— 0,878 | 0,854
T — 0,797
r; 0,049 | 0,812 | -0.562 | 0,950 |-0,905| 0,305 | 0,977
- ra — 0,541 | 0,853 | 0,261 | 0,468 | 0,935 | 0,162
= I3 — 0,024 | 0,953 |-0,482 | 0,802 | 0,917
? Ty —— 0,278 | 0.860 | 0.615 |-0,374
- z rs — |-0,729| 0,585 | 0,994
B Tg — 0,127 | -0,795
g I _— 0.5
g Ty 0,995 | 0,970 | 0,133 |[-0,895| 0,071 | 0,960 | 0,970
S rs — 0,988 | 0,043 |-0,932| 0,162 | 0,918 | 0,944
= I3 — |-0,008|-0976| 0,309 | 0,999 | 0,884
= Ty — 0,321 |-0,978 | -0,146 | 0,367
= s __ 0,508 | -0,983 | 0,866
rg — 0,345 |-0,1692
T — 0,797
r; -0,103 | 0,780 | -0,710 | -0,854 | -0,867 | 0,253 | 0,964
- rs — 0,541 | 0,773 | 0,604 |-0,405| 0,935 | 0,162
= I3 — |-0,114|-0342|-0,988]| 0,802 | 0,917
? Ty —— 0,972 | 0,266 0,5 -0,5
z rs — 0482 | 0285 | -0,687
5 rg — -0,701 | -0,967
_E Ty -— 0.5
z r; 0,492 | 0,355 | -0,929 | 0,914 | -0,994 | 0,319 | 0,826
= ra — 0,988 | 0,135 | -0,099 | 0,583 | 0,981 | 0,896
& I3 — 0,015 | 0,052 |-0,453 | 0,999 | 0,819
= T, — 0,999 | 0,883 | 0,054 | -0,56
= rs — 0,866 | 0,090 |-0,529
rg — -0,419 | -0,882
ro — 0,797
Ty -0,132 ] 0,761 | -0,351 | 0,906 |-0,967 | 0,225 | 0,956
- rs — 0,541 |-0,881[-0,539 | 0,377 | 0,935 | 0,162
£ = I3 — |-0,874| 0,415 |-0,573 | 0,802 | 0,917
= ; T, — 0,077 | 0,104 | -0,991 |-0,609
=
E z rs — |-0983|-0,208] 0,743
5 rg — 0,027 |-0,851
§ Ty — 0,5
z Ty 0,419 | 0,277 | 0,987 | 0,996 |-0,998 | 0,240 | 0,777
iy ra — 0,988 | 0,559 | 0,337 | -0,371 | 0,981 | 0,896
] = I3 — 0,427 | 0,191 [-0,226 | 0,999 | 0,819
= Ts —— — = kA
B & 0,968 |-0,997 | 0,392 | 0,868
= = s ___ 0,999 | 0,153 | 0,719
rg — -0,188 | -0,743
Ty — 0,797

IIpumeuyanue: ®P* - pasa paszputus; B** - BapuaHT; r*** - KoapduLKEeHT KOppeasLuY; I'1 —
MHTEHCUBHOCTb TPaHCHUpALMY; I'2 — Macca KOJI0Ca; I's —Macca 3epHa; Iy — cyxasd 6uomacca; Is —
CyMMa XJIOpOQHUIIIOB; I's - BUAUMBIM POTOCHUHTES; I'7 - GEJIOK; I's - KpaxMall.
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B onbITHOM BapuaHTe NPaKTUYECKH IO
BCeM M3Yy4YeHHBIM IIOKasaTesJsM KOppeJALus
oTpULaTe/bHasg WJ/IM Ha
M0JIOKUTEJbHOM YPOBHe.

O4YeHb HHU3KOM
CnenyeTt oco6o
MOJIOKUTEbHYIO KOppeJIsLHIo
MoKasaTeJied, Kak «obInas cyxas 6uomaccay,
XJIOPOPHUILTIOBY,
doTocuHTE3Y, coflepkaHue Heslka U KpaxMmasia

OTMETHUTb

TaKHX
«CyMMa «BUJHUMBIA
B 3epHe B KOHTPOJIbHOM BapHaHTe CO BCEMHU
M3y4eHHBbIMH OzHako,

BbIABJIEHA OTpHULaTEeJIbHad
HNHTEHCUBHOCTBIO

N0Ka3aTessIMHU.
HH3Kas
MeXAy
TpPaHCIUPALUU U COAep:KaHUEM XJopoduia,
3epHa.
BUAUMBIM GOTOCUHTE30M U UHTEHCUBHOCTBIO
TpaHCOUpALMK, CyXOl 6HMOMaccod U CyMMOU
x10podUIoB  K03GPULMEHT KOppeasiluu
oTpULATeJbHBIA. Mexay cyxoil 6uoMaccod u

3aBUCHUMOCTDb

Maccou KoJIoca, Maccou Mexny

cogepXaHUueM besqKa u KpaxMaJjila TaKxKe
Koppesduud OTpHulaTe/ibHad, a II0 BCeEM
OCTaJIbHbIM MNOKa3aTeJidM B neJoM
MOJIOXKHUTEJIbHAA.

B ¢ase kosomenus y coprta [IpesugeHT

k03¢ dULEHT KOppendaLuu MeXAy
MHTEHCUBHOCTbIO  TpaHCOMpaLy{, Maccou
KoJIoCca,  coJep:kaHueM  xjopoduiia U

BHUAWMbIM (1)OTOCI/IHT630M OTpHL[aTeJIbeIfI, a
3epHa, XJ10podUIITIOB,
COZlep’KaHHUI0 Oesika M KpaxMmasla B pa3HOU
CTENEeHU TMOJIOKUTEbHAs Koppensuus. [lo
Macce 3epHa  Bce
MOJIOXKUTEbHYI0 KOPPEJISIHIO.

o Macce CymMme

MoKasaTeJld HMET

B onbiTHOM BaphaHTE HUHTEHCUBHOCTH
TpaHCHHUPALUU U NOKa3aTelb «Macca K0Jioca»
HMET TMOJOXUTEJIbHYI0 KOPpeJSLUI0 Co
BceMM TmokasaTessaMu. Ilo 3epHa
HMeeTCsI OTPULIATebHAsA KOPPEIALHUS C CyXou

Macce

6uoMaccol MW CyMMOW XJOpPOHJJIOB, a
BUJMMbIH (OTOCUHTE3 - C COJlepKaHUEM
KpaxmaJia.

Y copra [lpe3uieHT B dpase 1iBeTeHUs B
BapHUaHTe KOHTPOJIb K03pdUIMEeHT
KOppeJsiuu MEXAY NoKa3aTesIIMH
«UHTEHCUBHOCTh TPAHCIHUpALUU», «CyXas

Macca», «CyMMa XJIOpOQUJJIOB» U «BUAUMBIH
boTOoCUHTE3» CUJIBHO OTpULlaTebHbIN. Takas
K€  3aKOHOMEPHOCTb  HabJ/woAaeTcs B

‘L
ONBITHOM BapHWaHTe, TO €CTb KOppeJsnus
MEXy 3TUMU NM0Ka3aTeJIsIMU OTPULATeTbHAS.

B ¢a3e M0JI04HO-BOCKOBOH CIEJIOCTH Y
copta [lpe3uieHT B KOHTPOJIbHOM BapHaHTe
WHTEHCUBHOCTh TPAHCIUpPALMKH C TaKUMHU
HoKa3aTessIMM,  Kak
«BUAUMBIA (OTOCHHTE3», «CyXasd OuoMacca»
MMeeT OTPHULATEJbHYIO KOppeJslHio, a Io

«Madcca KoOJ10Ca»,

coJiepKaHuIo xyopoduia, 6eaKa U Kpaxmasna
KOppeJisiliusi TOJIOKUTeNbHas. B omnbITHOM
BapHaHTe 110 BCeM HU3y4YeHHBIM IOKa3aTeJssM,
KpoMe BUJMMOro GOTOCUHTE3a, KOppessalnus
Takasg e  KapTHHa
HabJ1r0jaeTcs Mo NoKasaTeJsIIM Macchbl K0JI0Ca,

MOJIOKUTEJIbHAA.

Macchl 3epHa U cyxod 6uomacce.
JlaHHble TabGJIUIbI 2 TOKA3bIBAIOT, YTO Y

copra lllamb B d¢ase TpyOKOBaHUSA B
KOHTPOJIbHOM BapuaHTe  KO3QQPULUEHT
KOoppeJisiiuu MeXay MHTEHCUBHOCTBIO
TpaHCIUPaLUU U cyxou 6uomaccoi

OTpUIIATEJIbHBIN, a M0 JAPYyrdM NOKa3aTessiM
K03QPUIIMEHT KOppeJasluh Ha
MOJIOKUTEJbHOM YpPOBHE, 3a UCKJIIOYeHHEM
CyMMbl XJOPOOU/LIOB, TAe KO3IPOUIUEHT
KOppeJIsiliMY Bbllle CPeJHETO YPOBHS.

[Io cyxon
X710podUAIOB  K03QPULIUEHT
oTpuliaTeJbHbIA. B

HHU3KOM

6uomMacce U  CyMMe
KOppeJsiliuu
ONBbITHOM BapuaHTe
MHTEHCUBHOCTD
BBICOKYI0 II0JIOKUTEJIbHYI0 KOppeJsLUI C
cyxoi BUJIUMbIM
doTocuHTEe30M oTpHULaTe/bHYI0. [lokazaTesb

«cyxass Ouomacca» HMeeT I0JIOKHUTEJNbHYIO

TpaHCIUpALUHU vMeeT

6HuoMaccom, a c

CBSI3b C BUJUMBIM POTOCUHTEIOM.

y copTa K03 PUIIMEHT
KoppeJssiliuyd B ¢da3e KOJIOLIEHUS B YCIOBUAX
KOHTpOJIS (onTUMaNBLHBIN MOJIUB)
MHTEHCUBHOCTD TpaHCIUPALUH UMeeT

Mamb

OTPULIATEJBHYI0 KOPPEJSLHUI0 C BUAUMbBIM
doTOCHUHTE30M, N0 OCTAJbHBIM MapaMeTpaM
HabJII0/jaeTcsl MOJIOXKUTEJbHAsA KOppessiLus.
[Io cyxoil 6uoMacce U cymMMe XJOpPOOUJLIOB

TaKXe Koppeadnua OTpHULlaTEJ/IbHAaA. B
OINNBITHOM BapHuaHTe HMHTEHCHBHOCTDb
TpaHCIIUpALHUHU HNMeEET MMOJIOXKHUTEJIbHYIO

KOppeJISiliMI0 C CyxXOol 6uomMaccol U cyMMoi
XJIOpOPUJIJIOB, MO OCTaJbHBIM NapaMeTpaM
KOoppeJsiliusl OTpULaTesbHas.
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[lokasaTenu «cyxagd Ouomacca» U doToCUHTE30M, MEXAYy Cyxoul OuoMaccoll u
«CcyMMa XJ10pOQUITIOB» UMEIT CYMMOH X/10pOGHUILIIOB KoppeJsinus
OTpPHULATE/IBHYI0 KOPPEeJALUI0 C BUJUMbIM M0JIOKUTE/IbHAs.

Tao6smna 2

KoadPpunyeHTsl Koppeaanuu MexkAy GU3no/10ro-6MoXuMu4eCKMMH IapaMeTpaMu y copTa
Illamb no pa3am OHTOreHe3a

DoP B r s 3 r, s rs rs rg
ry 0,076 | 0,325 | 0,977 0,040 | 0,263 | 0,358
s —— 0,967 | 0,133 _0,993 | 0,981 | 0,958
§ rs - ~0,119 ~0,931 | 0,997 | 0,999
= r, — -0,249 | -0,055 | -0,154
=
= = I's -—
= re - 0,953 [ -0,918
2 r, — 0,995
= r. _0,339 | 0,403 | 0,821 _0,369 | 0,355 [ —0,403
E r. — 0,997 | 0,256 0,999 | 0,999 | 0,997
= rs __ 0,188 0,999 | 0,998 1
= T — 0,255 | 0,240 | 0,188
(=]
rs _—
rs - 0,999 | 0,999
r, - 0,998
ry 0,618 | 0,796 | 0,856 | 0,475 | -0,997 | 0,755 | 0,817
r, __ 0,967 | 0,935 | 0,397 | 0,556 | 0,981 | 0,958
§ rs — 0,994 | -0,153 | -0,747 | 0,997 | 0,999
e r, - _0,046 | 0,814 | 0,985 | 0,997
=
= rs —— -0,541 | -0,216 | -0,119
= T — _0,703 | 0,770
E T _— 0,995
r, 0,438 | -0,5 0,906 | 0,967 | 0,999 | 0,453 | -0,5
= r, - 0,997 | 0,777 | -0,198 | 0,459 | 0,99 | 0,997
= rs - _0,819 | 0,266 | 0,519 | 0,998 1
g r, - 0,770 | -0,915 | 0,788 | -0,819
rs - _0,961 | -0,215 [ -0,266
re — 0,474 | 0,519
r, __ 0,998
r 0 0,251 | 0,591 | 0,999 | 0,994 | 0,188 | 0,164
1
rs __ 0,967 | -0,806 | 0,006 | 0,106 | 0,981 | 0,958
§ rs — 0,631 | 0,257 | -0,352 | 0,997 | 0,999
= r. - 0,58 | -0,502 | 0,680 [ -0,604
g rs — -0,994 | 0,194 | 0,291
= re — ~0,292 | —0,385
E r, — 0,995
g r. 0,069 0 _0,929 | 0,654 | —0,999 | 0,052 0
r, _ 0,997 | 0,304 | 0,708 | 0,054 | 0,999 | 0,997
= rs __ 0,369 | 0,755 | 0,014 | 0,998 1
2 r, — 0,887 | 0,934 | 0,320 | 0,369
e rs - 0,665 | 0,720 | 0,755
T —— -0,037 | 0,014
r, - 0,998
r, 0,277 | 0,510 | 0,972 | 0,994 | 0,998 | 0,453 | 0,539
rs __ 0,967 | 0,492 | 0,176 | —0,327 | 0,981 | 0,958
2 § rs — -0,695 | 0,418 | -0,554 | 0,997 | 0,999
=]
2 = r, — _0,943 | 0,983 | 0,648 | 0,720
5 =
£ = rs - -0,987 | 0,359 [ 0,449
= re - _0,5 |-0,583
- r, - 0,995
= r, 0,261 | 0,327 | -0,819 | —0,944 | —0,991 | 0,277 | 0,327
ry r, - 0,997 | 0,867 | 0,562 | 0,381 | 0,999 | 0,997
§ - rs - 0,809 | 0,618 | 0,444 | 0,998 1
= 2 r, — 0,961 | 0,885 | 0,778 | 0,809
= = s - 0,978 | 0.576 | 0.618
Ts - 0,397 | 0,44
r, __ 0,998
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JlaHHbIe MOKa3bIBAIOT, YTO B ¢ase
[IBETEHUs1 B  BapuUaHTe  KOHTPOJb
KO3QOOUIUEHT  KOppeJALUU  MexAy
MHTEHCUBHOCTbIO TPaHCIMUpALUHK, CyXOH
6rvoMaccod U XJ0POPUJIJIOM AOCTATOYHO
Ha BbICOKOM YpPOBHeE I0JIOXKUTEJIbHas, 10
OCTaJIbHbIM noKasaTeJisiM
KOppeJISIMOHHAsA CBsA3b O4YeHb HU3Kas
uan eé noutu HeT. Cyxasg 6uomacca
MMeeT MOJIOKUTEIbHYI0 KOPpPEeJSLUI C
CYMMOM XJIOpOQUIIJIOB, CyXasi buoMacca u
CyMMa  XJOPOOU/JIOB C  BUAUMBIM
$OTOCHUHTE30M HMEKT OTPHULLATEJBbHYIO
CBSI3b.

B onbITHOM BapuaHTe MEXAY
MHTEHCUBHOCTbIO
JIPyTUMH  U3yYEeHHbIMU IapaMeTpaMu
IpPaKTUYECKH KOppeJssalusl OTCYyTCTBYeT.
BMmecTte ¢ TeM mno cyxod 6uomacce U
CyMMe XJOPOQUJIJIOB MOJIOKUTEIbHAs

TpaHCIIKUpalNU H

KOoppeJsisilidsl Ha [I0OCTaTOYHO BbICOKOM
YPOBHE, TaKXKe MeXAy CyxXou 6ruomaccoi,
CyMMOH XJIOPOPUJIJIOB U  BUAUMBIM
dboToCUHTE30M HabJiroJaeTca
MOJIOKUTEIbHAS CBS3b.

Kak BugHo, B <¢a3e MOJIOYHO-
BOCKOBOM CIIEJIOCTH MeXy
WHTEHCHUBHOCTBIO
JpyTUMHU
MOJIOKUTE/bHAS CBSI3b, 32 UCK/IIOYEHUEM
cyxou O6H1OoMacChl U BU/IMOTO
doTocuHTE3A. ITo Macce KoJ10Ca

TpaHCIIKUpalNU 154

ITOKa3aTeJAMHU nmeeTCcd

obHapy»KUBaJlacb TaKKe OTpULlATebHast
Koppesifillusli C CyXOod OuoMaccold u
BUJAMMBbIM (QOTOCMHTE30M, @O Macce
3epHa BbISIBJIEHA MOJIOXKUTE/IbHAsA CBA3b
XJIOpOUILIOB,
coJiep>kaHHeM OeJika M KpaxmaJia B 3epHe,

Mexay CyMMOU

a 1o cyxod OMoMacce M BHUAUMMOMY
Koppenanusa
Mexny CyxXou

doTocuHTE3y

OoTpUllaTe/JbHasl.
O6MoOMaccod M BUJAUMBIM (GOTOCUHTE30M
KOppeJsiiusi MOJIOXKUTEIbHAs Ha

BbICOKOM  YpOBHE, a IO CyMMe

XJ10poUJLJIOB, COJEpXKAHUIO Oeaka U
KpaxMaJia
[lokasaTenb «cymMma XJOPOUJIIOB» C

OTpHULaTeJIbHad CBA3b.

BUJAUMBIM
OTpHULIATEJNbHYIO
coiep>kaHueM OeJika U Kpaxmasia cJabyro

doTocuHTE30M MMeeT
KOppeJISLHIO, a

I0JIOXKUTEJIbHYIO CBSI3b.

B OILITHOM BapHaHTe
MHTEHCHBHOCTb TPAHCIHUpPALUU CO BCEMU
M3yYeHHbIMH  NapaMeTpaMM  HMeeT
OTPHULATEJIbHYI0O KOoppeJsdanuio. Bmecre ¢
TeM, Macca KoJioca HMeeT CO BCEMHU
NoKa3aTeJsIMU MOJIOXKUTEJIbHYI0 CBf3b.
Takas ke TeHJeHLMs C Maccol 3epHa -
CBSI3b NoJioxkuTesbHas. Cyxasg 6uomacca
TaKXKe IMO0JIOXKUTEJNbHO KOppeJupyeT C
CyMMOH XJI0pOPUJIIIOB, BUJIUMBbIM
boToCcMHTE30M, COJiepXKaHUeM Oesika U
KpaxMmaJsia B 3epHe. [lokasaTesb «cymMMa
XJIOpOPUJIJIOB» HMMeEEeT IOJIOXKUTETbHYIO
KOppeJIsSIUI0 C BUAUMBIM GOTOCUHTE3OM,
coJiep>kaHueM 6esika U KpaxMaJia B 3epHe.
Koppenanusa Mexay
boTOCMHTE30M U cojiepKaHUeM GeJsika U
KpaxMajla HWXe CpeJjHero 3HayeHHus.
KoppensiTuBHass 3aBUCUMOCTb MEXJY
6eJIKOM U KpaxMaJloM BO BCeX BapHaHTax
OMbITA U UCCTAELyEMbIX COPTOB MIIEHULbI
B OCHOBHOM Ha BBICOKOM YpOBHE
HOJIOKUTEJIbHAS, 3a
UCKJIIOYEHHUSIMU B OINBITHOM BapHaHTe
(mouBeHHas 3acyxa), YTO U MPUBOJUJIO K

BUAWMbIM

HEKOTOPbIMU

M3MEHEHUIO COOTHOIIEeHUs GesKa W
KpaxMaJia B 3epHe.

Jlutepartypa:
1. Antyxos, AMHM. IloBbllieHUe
3peKTUBHOCTH NMPOU3BO/ICTBA 3epHA HA
OCHOBE Hay4HO-TEXHUYEeCKOro mporpecca
/ AWM. AntyxoB, B. WU. Heuaes, A.MU.
Tpy6unun. - M.: Arpullpecc, 2005. - 208
C.
2. Kydenko, A.A. Posp apganTuBHOU

CUCTEMBbI CeJIEKOHMHW B PACTEHHUEBOACTBE
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ARACHIS HYPOGEAE L. AHAJIN3 ®OTOCUHTETUYECKHUX IMTMEHTOB OBPA3110B
BU/IA
Huaygap AkpomacoH kusu YpuHnbaesa
Cmydenmka IV Kypca 6uosnozuu Yupyukckozo 2ocydapcmeeHH020 nedazo2u4ecko2o
YHUgepcumema
urinboyevanilufar203@gmail.uz

AHHoTaumsa. B 3toil craTthe Arachis hypogeae L. ¢poTocHMHTeTHYeCKMH aHa/Iu3 C
IOMOIIbIO omnpeeJssiia xjaopodusia-“o”,
xaopodusia-“B”, obuero xjgopodussia M KAPOTUHOWUAHBIX MUICMEHTOB B dQase

cnekTpodpoToMeTpa KOHI|eHTPaL {10
O6yToHaoOpa3oBaHUE y HHOCTPAHHbIX 0Opa3l0OB U OTEYECTBEHHOTO COpTa apaxuca.
Pe3ysibTaThl NOKa3aid, YTO CpeAM 06pa3L0B, B3ATHIX JJIs MCCJIeJ0BaHUS B KayecTBe
pes3yJibTaTa, CaMbli BbICOKUH YpoBeHb xJ10podusia-“a” 6b11 B o6pasie 59-509 (Ceneran),
caMblii BBICOKMU ypoBeHb xsiopodusia-“B” 6b1 B obpasue Unguo (bpasuaus), Camblit
BbICOKMU ypOBEHb 00LIero KoJndecTBa xjaopodusia 6u1 B o6pasne Uuauo (bpasuaus),
KapOTUHOU/AHBIA HHJEKC O6bl1 B 06pa3ue Tua OnseH (I'BuHes ). o6pasyoB. KoanyecTBo
xjaopodusia - “a” B ¢pase 1BeTeHUs1 0OTMevanoch B cpeaHeM 5,13-13,51 mr/r, a BbICOKHI
nokasaresb 6Ob1 y Kubpaiti-4  (¥Y36ekucraH) y copTa BbICOKHME I[OKasaTeJad [0
cogepxkanuto xjaopoduna “B” (13,51 mr/r), bes HazBanusa (BosuBus), S.B ob6pasmax
3akataau 294/1 (Poccus), B cpegHeM mo obuieMy cojepkaHuto nurMeHTa ot 10,22 ma
0,36 mr/r go 19,15 ma 0,25 Mr/r, OTHOCUTEJNbHO BBICOKHE KOHIEHTpALHUU ObLIU
oTMeueHbl B obpasyax Indio (bpasuaus), TIA onlen (I'Bunes), Kibray-4 (Y36ekucras). B

dase co3peBaHus xsopoduii-‘o”, mokasaTesb MO KOJUYECTBY CcpeJHee 3HayeHue 9,87
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MM 0,45 mr/r npotuB 17,80 mMkm 0,17 Mr/r, BbICOKHE TMOKa3aTeJu MO KOJUYECTBY
xjopodusia “B” HAGAOJANUCH PA3UYUS MeXAy O00paslaMH, YaCTH4YHbIe pPa3JUdHs
HabJII01A/IUCh N0 0011eMy KOJIM4ecTBY nurMmeHTa. Ha6utonanocs 0,21 mr/r.

KiloueBble cjioBa: apaxuc, ¢asa,

dHTOILIMAH, (l)OTOCI/IHTETI/I‘{ECKI/Iﬁ ITUI'MEHT,

CIeKTpopOTOMETPHUUECKUU aHA/IM3, NIOTJIONIEHHE CBeTa, XJa0poduii-“a’, xnopopusa-“B”,

0611 H XJ10pOdUIII, KAPOTUHOUJ,

BBeneHue
®oTocuHTE3 obpa3oBaHUe 0OHapPYXUJI, 4TO OHa obpasyeT
CJIOXKHBIX BelleCcTB u3 IPOCTBIX nopGUprHOBOe KOJibLO. TOT akT, 4To

COeJMHEHUIN 3a CYET CBETOBOW 3HEPTHH,
HOTJ/IOAaeMOX XJOPOQUIZIOM U JPyTUMHU
$GOTOCUHTETUYECKUMU  MUTCMEHTaMU Yy
pacTeHuM, BOJAOPOCIEd U
HEKOTOPBIX $OTOCUHTE3UPYIOLIUX
OGaKTepHUH. doToCuHTE3-0UH U3
Ba)KHEUIINX OUOJIOTUYECKUX TPOLECCOB,

BBICIIHX

IPOUCXOJAIIUX B IPUPO/E.
[Ilpy  doTocuHTe3e  cosiHeYHas

3Heprus mnpeobpasyeTcs B XUMHUYECKYIO

SHEPryul0 OpraHUYEeCKUX COeJUHEHUHU.
Opranuueckue COeIMHEHUS],
obpasyromuecs npu doTocuHTE3E,

SIBJISIFOTCSI OCHOBHBIM MCTOYHUKOM KHU3HU
JUIsT  BCeX JKUBBIX oOpraHu3moB. Ilpwu
doToCcMHTE3e KUCI0POJ, HEOOXOAUMBIN
JUIST [bIXaHUsI BCEX >XUBBIX OPTaHM3MOB,
BblJesisieTcsl B aTMocdepy [1].
®U3UKO-XMMHUYECKHE
xsiopodusia. BiepBoie 3esieHOe BeleCTBO
ObLJIO BBIJIEJIEHO W3 JIUCTbEB U HA3BaHO

CBOIiCTBa

x0podusIoM GPaHIy3CKUMU XUMHUKaMU-
[lerpthe  (/[x.
[lennetne) u k. KaBauty (/bx. KaBeHTy)

dapmanertamu K.

B 1817 roay aTo OTKpbITHE ObLIO CAETaHO
CIy4arlHO, KOrJla OHHU MCKaJld HOBbIE
JleKapCTBa Ha pPas3JIMYHBIX pacTeHUsdx. B
dopme
OblJ1 BIepBble MOJIyYeH pycckuM B 1882

KpPUCTAINYEeCKOU XJ10pOPUILIT
rony ¢usuosoroM u 6oTaHukom H.P.
BopoauH nosibckue 6MOXUMUKU Mapuesa
Henuxku (M.
MapxsieBckuil (/1. MapxseBckuil) B 1887

Henuku) wu  JleoH
rojly TIoOKasaJ, 4YTO OCHOBA MOJIEKYJIbI

xjopodusia HOXoKa Ha reMmM, W

xaopoduan  “a’- c55h72n405mg wu
xaopodusn  “B”-c55h70n4omg
3JleMeHTapHbIA XMMHYECKHUH COCTaB, ObIJI
noaTBepkAeH B 1914 roany HeMeuKUM
XUMUKOM Puuapaom Busabmtertepom (R.
Willstatter). OH Tak)ke AokasaJ, YTO Bce

HMEKT

pacTeHus, He3aBUCHUMO OT YyCJOBUH
»KM3HH, cofiepKaT xJopoduii [1].
Bo BceM Mupe  cywecrtByeT

MHO>ECTBO paCcTeHUM, BblpallluBaeMbIX B
NUILY, U KOJIOChbsl, 6060Bble U MaCJAHU4YHbIE
KYJIbTypbl 3aHUMAIT 0c060€e MeCTO Cpesiu
NPOJYKTOB noTpeb6JisieMbIX
HaceJieHUeM. B HacTosee BpeMsa apaxuc
BblpaluBalT 6oJsiee yeM B 110 cTpaHax
Apaxuc-LieHHas

IMUTAaHHUA,

MHUDpa. Mac/Javu4Has
KyJIbTypa BO BCeM Mupe. JTO pacTeHue
IIUPOKO
KyJIbTYpOH cpeau

MAaCJIM9HbIX KYJIBTYpP IOCJI€ XJIOIIKQa, COH,

ABJIAETCA HauboJsiee

BbIpallluBaeMou

NO/ICOJITHEYHUKA M  HCNOJIb3yeTCcsd B
OCHOBHOM /ISl
KpyH,
pa3J/IMYHbIX OTPACJASX NMPOMBIIIJIEHHOCTH.

nNpon3BoaACTBa MacJa,

NacThl, KOPMOB, a TaKXe B
Ha TeppuTopuu Hamel pecnyOoJUKU C

KaX/JbIM  TOJIOM  [OBBIIIAETCA  KakK
BHUMaHHe K MaCJWYHbIM PAaCTEHUSIM, TaK
M T[OKasaTeJd MX BbIpalllUBaHUs U
skcnopTa. Cpeyd HUX MO NPOU3BOJCTBY
apaxuca Y36eKHCTaH B HaCTosillee BpeMs
3aHUMMaeT 51 MecTo B MHUpe.

B Hamell pecny6JiiKe OCHOBHBIMHU
SABJSIIOTCS B  OCHOBHOM
“Kubpaii-4”,

“TamkenT-112", “canomat”, “kaymTo3”.

KyJIbTYpaMH

JIOKaJIN30BaAHHbIE CopTa:
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Arachis hypogaeae L.- opHoJsieTHee KOJIMYeCTBe Ha  HayaJbHbIX 3Tamax
reorpapuyeckoe  BHUJOBOe  pacTeHHUe pa3BUTHs, B TMepUoj  LBeTeHUsa. Y
BBICOTOH 25-50 cM, KYJbTYPHOE, pacTeHHUM C BbICOKOM HHTEHCHUBHOCTHIO

TeIlJI0JII0OMBOE, pacTeHUEe KOPOTKOIO JHS,
JIIOOUT COJIHIIE M BJIAry, pacTeT Ha 3eMJIe.
[lecyaHasi, Jierkasi, IJI0A0pPO/AHAs], XOPOLIO
JIpeHUpOBaHHasl MOYBa, XOPOLIO pacTeT HA
neckax [8].

Apaxuc vcnosib3yeTcs B MNUILEBBIX
NPOAYKTAX, AJSl MOJYyYEeHUsI apaxuCcoBOro
MacJia, B KOHAUTEPCKUX U3/JleHUsX, a Kopa
U CTebJM HCHOJIb3YIOTCA B KayecTBe
KopMa /[iJIsl >KUBOTHBIX, a TakKXe JJs
npousBojcTBa 6uoausens [7]. OH Takxke
o6orat KOTOpbIE
nojiepKaHrsl  XOPOILEro

AHTUOKCHUJAHTAMH,
BaXKHbl  JIJIs1
3/I0pOBbSI U IIMPOKO HCIOJb3YIOTCS B
MeJUIMHEe (HampuMmep, Npu Auabere 2

THUIA).

Apaxyc  OTJIM4aeTCs  BBICOKUM
cofepKaHUeM YKUPOB, 6eJIKOB -
AMUHOKHCJIOT, VIJIEBOJIOB, a TaKXe

60raTCTBOM MaKpO-U MHKPO3JIEMEHTOB,
BUTAMHHOB, YTO /€T BBICOKYIO OII€HKY
ero NUTaTeJbHOW LeHHOCTU. CHHTE3 3TUX
y3JIOB, @ TaKXXe POCT, pa3BUTHE, BbICOKAs
ypPOKaHOCTb  pacCTeHUs
dU3no0I0rNYeCKUX IpPOLLECCOB—
doTocuHTE3a, a TakKe OOMeHa BelecTB.
BbICOKUM MM HU3KUK YpPOBEHb Ipolnecca

3aBUCAT OT

doTOCHMHTE3a  OKa3blBaeT  OrPOMHOE
BJUSIHUE HA pacTeHHe, TO €eCTb TaKHe
Ipolecchl, KaK 06pa3oBaHKe, HAKOIJIEHHE
OpraHUYECKUX BELIeCTB, 3aBUCAT OT
nokasareJie xJiopodusiia, KApaTUHOU/OB
Y IIMTMEHTOB B JIUCTe. BHellHUe paKTopHl,

BJIMAIOIIKME HaA (1)OTOCI/IHT63, BKJ/JIIOYAIOT

COJIHEYHbIHN CBET, TeMIeparypy,
koiamdectBo COz B arMocdepe
BOJIOCHa0OXeHHe. Pactrenus MOTYT
HOJIOKUTEJBHO BJIUAITD Ha

IPOAYKTUBHOCTb (QOTOCHHTE3a, €CAU HX
obecrne4yrMBaTh MHHepaIbHBIMU

yA00peHUsIMU B JlOCTaTOYHOM

50

dboToCcMHTE3a BereTallMOHHbIN MEePHUO]
KOpOTKUH. YeM JoJibllle BereTalMOHHBIH
NIEPUO/I, TEM JI0JIbIlIe TEPHO/, MOTJIOIEHUS
COz nuctbsMH [5].
®OTOCUHTETHYECKHME  IHUTMEHThI-
3TO BellecTBa C  pa3Hoo6pa3HOU
CTPYKTYpPOH, K KOTOPBIM
OTHOCATCS NOPOUPHUHOBBIE MHUIMEHTHI (
xaopodusn a, B, c),
aHTOIlMAaHbl M  (GJIAaBOHU/BI.

NUTMEHT JINCTbEB BKJIOYAET XJIOPOPHUILI-

XUMHUYECKOU

KapOTHUHOU/BI,
O6mun

“o”, xjaopodpusi-“f”, KapOTHUHOU/BbI,
Heo0X0AHMble LIS nporuecca
doTtocuHTe3a [4]. Xsmopoduan - “a” wu
XJI0POP UL “B” oTaM4alTCA TOJIBKO

OHOM (QYHKIMOHA/NbHOM rpynmnoi (T. e.
aJIbAEeTUIHOU TPYNIION), NPpUCOeIUHEHHOH
KOJIbILY [2].

Xnopoduan - “a” - pacnpocTpaHeHHbIN
y4aCTBYIOIIUKA B Ipolecce
doTocuHTe3a B TKaHAX pacTeHUW. Maruui
(Mgz+) HaxXoAUTCS B si/i[pe MOJIEKYJIbI, YTO
/leJlaeT ee MOHHOU W ruJipodpuabHOU [6].
Xnopodussi B pacTeHUSIX-" o, XJIopodHUILI
“B”, npu BbIJleJIEHUH KapOTHHOU/IOB

K nop$UpPUHOBOMY

ITMI'MEHT,

UCIHOJIb3YIOT

pacTBOPUTEIH
alleToH).
roMOreHU3MpOBaHHbIN

OpraHuvecKue
(3THU/I0BBIN
PacTuTe/ibHBIN

CIHUPT,
ob6paserj,
OpraHuYecKUM
pacTBopuTesieM, OObIYHO MYTHBIH, U €ro
HeobX01UMO OTPUIBTPOBATH WU
HeHTpUudyrupoBaTb, UYTOObl OH CTal
MOJIHOCTBIO NPO3payHbIM [3].
MeTo0/10THUA. HccnepoBanue
NpPOBOJAUJIOCH Ha
miowmaake npu kadeapax “ouosiorus’ u
“reHeTHMKa W 3BOJIIOIJMOHHas 6uoJiorus”
dakysbTeTa

Yupuyukckoro

3KCIepUMeHTalbHOMN

€CTeCTBEHHbIX HayK
rocyapCTBe€HHOIO
neagarorn4eCKoro yHuBepCuUTeTa.
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Arachis hypogeae L. kak 006bekT

Hccjiea0BaHUA OBLIN MMOCa*KEHbI H
BbIPalll€HbI OAWMHHAALATDb COpPTOB H
3K3EeMIIJIAPOB 9TOro BH /4. B
JKCIIEpHUMEHTE ObLIU IMpOoBEAEHDbI

deHeosornueckue U GU3HOJIOTUYECKUE
OMbIThI HA 3apyOEKHBIX U OTEUYEeCTBEHHBIX
obpasuax M coprax Arachis hypogeae L
(puc. 1, 2, 3).

Arachis hypogeae L. pog Sineorello
(Amepuka), S.B KOHTPOJIsI
MCII0JIb30BaJIMCh 3apybexHble 006pasiibl
zakatali 294/1 (Poccusa), Valencia R30
(U3pausb), var Cuba (Anonus), ER Arna
(Yranpa), Indio (bpasusnus), TIA onlen
(I'BuHes), 59-509 (Ceneran),
6e3bIMAHHbIN (BosnBUA), 6e3bIMAHHBIN
(MHpus), a Takxe OTeYeCTBEHHBIM COPT
Kubpaii-4.

Metoa wuccineaoBanusa (METAIIL
Y®-5100), BpinosIHEHHbIA HA GUPMEHHOM

Ka4yecCTBe

BuoJsiornueckue
MOrJIOIAI0T

cnektTpodpoTomMeTpe.

IMUTMEHTDI I/I36I/IpaTe.f[bHO

D

1-¢gpomo. Arachis hypogeae L. Paza
6ymonao6pa§oeanue
\ _- A S

3-gpomo. Arachis hypogeae L. Paza
co3pesaHus

CBET oOmpeJieJIeHHbIX JJUH BOJH T. €.
norJiouarTcda. Xaopodust “o” morJouaet
CBET C AJMHOM BoJiHBI 470 HM, x1opoduiia
“B” - 649 HwM, kapotuHouja-664 Hwm.
CnekTpsl noryoleHus xjaopopusia “o” u
“B” 6auM3KM Apyr K Apyry, IpH
OTPaKEHHOM cBeTe xj0poduiI
KpacHOBAThbIM, a MUTMEHTbl KapOTHH U
KCAaHTOQU/IJI ~ TOTJIOLAIOT
duoseToBbIN CBeT. B akcieprMeHTe GbLIU
06pasubl JIUCTbEB paCTEHUST U

npobupkd mno 50 Mr.

CUHUU U

B3AThI
MOMeIlleHbl B
Kaxxabiii o6pasern; 3anuBasu 5 ma 96%
3THUJIOBOT'0 CIIMPTa U FOMOT€HU3UPOBAJIU.
B moJsiy4yeHHOM 3KCTpakKTe Olpejeuan

co/iep>kaHue xjaopoduia -“a”,,
xaopodusia -“B”, kKapoTUHOUAOB. A Ha
OCHOBAaHUM TMOJIyYEHHBIX TIOKa3aTeJsel

“o_.n

xaopodusi-“o”, xaopodusi-“B”,
KapOTHHOU/bI PACCYUTBHIBAIU C TOMOIIBIO
cleaywouiero ypaBHeHUs JluxTeHTasepa

[1].

4-dhomo.Arachis hypogeae L.
cnekmpogomomempudeckuii aHa1u3

dhomocuHmemuueckux nuU2MeHmMo8 8 3apy6eHCHbIX U

ome4yecmeeHHbIX 06pa3qax

Xlorofill-“a” [mg/g] =13.36A664-5.19" A649, Xlorofill-“B” [mg/g] =27.43A649 -8.12"A664
Karotinoid [mg/g] = (1000A470 -2.13"Xlo “a”- 97.63 Xlo “b”)/209, F (Mg/g)=(V*S)/P
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Q\/
Bo Bpems wucciaemsoBanus Arachis
hypogeae L.
pe3y/ibTaThl, MOJiyueHHble Ha o06pa3lax
3apy6exxHou
OTEeYEeCTBEHHOTO COPTa IO COJEepP>KaHUIO
xjsopodusia-“a”, xsopodusia-“B”,
KapOTHHOHW/OB B JIUCTE pacTeHus B gaszax
yBsilaHus (TabJ1. 1), niBeTeHus (TabJ. 2) u

co3peBaHusd (TabJ. 3).

MMPOaHA/JIU3UPOBAHBI

KOJIJIEKLIUH BHU 4 5

Pe3ysibTaThbl HuccJe0BaHUA.
HccnemoBaHue MoKasasio, YTO KOJHUYECTBO
xsopodusia-“o” B daze
OyTOHaoOpa3oBaHUE COCTaBJISIJIO B
cpeaHem 8,9-16,0 wmr/r. B uyacTHOCTH,
BBICOKHMH ypPOBEHD coZiep>KaHHUs

“o_.n

xjopoduiia-“a” O6bL1  OOHAapyKeH B
MHOCTpaHHOM o6pasine 59-509 (Cenerau)
(16,0 Mr/r), a caMblii HU3KHI-B 00pa3lie
Sinorello  (Amepuka), S.B  o6paspax
3akataiu 294/1 (Poccus) Hab6usroaascsa
(8,9 mr/r), a B obpasue copra Kubpaii-4
(Y36ekucTaH), MOJIyYEHHOM B KauiecTBe
o6pasia, OBLI oTMe4YyeH BBICOKUU
nokasatesb (15,7 mr/r) (ta6.s.1). Apaxuc
B oOpasuax cbopa

TakKke  ObLIU

OOHapy»XeHbl pasyinyHble (2,8-7,9 Mmr/r)
NOKa3aTeJW IpU aHaIM3e KOJIMYeCcTBa
xaopodusia-“g” B daze
O6yToHaob6pa3oBaHUe. Bbicokoe 3HaueHUe

3TOro nokasareJis ObLI0
3aperucTpupoBaHo B o06pa3sue HWHAMO
(bpasuiua) (7,9 wr/r), a HU3KOe
3HayeHUe ObLIO OOHapyKeHO B 0b6pa3slie
bes HasBanua (Uugua) (2,8 wr/r).
Beicokuii mnokasatenbp (68 mMr / 1)
HabJswgaicas Wy copra Kubpai-4

(Y36ekucTaH), B3ATOro 3a obpasell,
Arachis hypogeae L. kosnuecTBO
KOHLeHTpaLuu
OTHOCAIIMXCA K
4YyTO 1O

006IIMX
ob6pasiax,
okKasaJjio,

INUTMEHTOB B
THILY,
3TOMy TNPHU3HAKY
HabJswojanacb  pe3kas
o6pa3sax apaxuca B
O6yToHaoOpa3oBaHUE

pasHuua. B
dazse
caMbli  BBICOKHH
3aperucTpupoBaH y

copta Uuauo (bpasunusa) 23,0 mr/r, a

NokKasaTesib  ObLI

caMblii HMU3KMH-y copTta S.B mpobGe
3aKaTaju 294/1 (Poccus) Ob1J10
o6HapyxeHo 13,4 Mr/T.

1-Ta6ésuna

Arachis hypogeae L. ananu3 ¢oTocMHTETUYECKUX NNTMEHTOB B (pa3e 6yTOHA0Gpa30oBaHHe
006pa3LoB KOJIJIEKIIUU BUAOB

Xnopopuiia KapareHnouapl
(mr/T) (mr/T)
Ne O6pa3ubl
06 uuii
Xﬂolic:!mnn V% Xnog«;}fl’mnn V% Xﬂo]:g;l:;n :// % +S X V%
a 0
1 Besumenu (Boliviya) 14’5;0’3 3,5 6,710,25 14,2 21’2;0’1 0,9 3,51£0,12 5,8
2 Sinorello ( Amerika) 8,9+0,36 6,9 5,7+0,20 6,1 14’6;:0’1 2,0 2,310,10 7,1
i +
3 SZakatali 294/1 8,0+023 | 447 | 454014 | 53 | B0 1151 234014 | 101
(Rossiya) 2
4 | besumenu (Hindiston) 12’0;0’2 3,1 2,8+0,16 9,9 14,8:0,0 0,7 3,8+0,28 12,4
5 | Valencia R30 (Isroil) 11'78i°'5 85 | 54+025 | 7,8 17’1:0'3 34| 29+018 | 103
6 Var Cuba (Yaponiya) 11’2;0’6 9,1 | 4,840,21 7,5 16’0;0’7 8,1 2,6 10,13 8,2
7 Era Arna (Uganda) 12’950'5 7,2 5,0+0,21 7,2 18’04i0’3 3,2 3,1+0,14 7,7
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+ +
8 Indio (Braziliya) 15’10_0’5 5,7 7,910,44 9,6 23'02_0'8 6,1 3,210,16 8,5
9 | TiaOnlen (Gvineya) | 974039 | 7,0 | 500,17 | 56 14'7;0'3 37| 214010 | 78
10 | 59-509 (Senegal) 16'050'3 33 | 524018 | 60 21'2310'1 10| 494012 | 41
11 Qibray 4 157203 1 34 | 68+013 | 32 | 2%°92 | 16| a3:020 | 78
(Y36ekucraH) 1 1

Korga ypoBHM KapOTUHOHJIOB B

ob6pasuax apaxuca ObLJIN
poaHaJIM3UPOBaHbI C OMOLbIO
cieKTpopOoTOMeTpa, BBICOKUM ypOBEHb

KapOTHHOHWI0B HabJIt01aJicsl B 06pasiie

59-509 (Ceneran) c¢ 59 Mr / r, HU3KUH
noKasaTesib OblJ 3aperucTPpUpPOBaH B
o6pasue TIA onlen (I'Bunes) 2,1 mr / r. B
OCTaBUIMXCA o06Opa3uax apaxuca OblIH
06Hapy>KeHbl pa3Hble NOKa3aTeJH.

2-Tab6Jmna

Arachis hypogeae L. ananu3 ¢oTOCHHTETHYECKUX IUTMEHTOB B (pa3e [ BeTEeHUs1 06Pa3L,0B

KOJUIEKIIMM BHa

Xnopodpuin KapaTreHouapl
Ne 06pasnbl (mr/T) (mr/r)
Xnopodui V% Xsopoduin V% (01531147371 V% X +§ X V%
“a” ° “B” 0 Xsopoduia ° -
1 Beaumeny 9,87£0,19 | 33 | 647+0,18 | 47 | 16,34£026 | 2,7 | 2,00£0,06 | 5.2
(Boliviya)
' +
2 Sinorello ( 1284203 | 43 | 5884032 | 94 | 18724036 | 33 | 266012 | 7.4
Amerika) 2
g | SZakatliz94/1 4 ;a0 011 | 23 | 6,28+017 | 48 | 141120,09 | 1,1 | 1,66+0,10 | 10,4
(Rossiya)
4 Beaumetin 7,450,221 | 4,9 | 3,60£0,10 | 4,7 | 11,05£0,14 | 2,1 | 2,06£0,16 | 1338
(Hindiston)
5 ValendaR30 | 5 131040 | 13 | 5004025 | 84 | 10224036 | 61 | 040002 | 94
(Isroil) 5
6 Var Cuba 7,96:0,18 | 4,0 | 3,10£0,09 | 52 | 11,06£0,15 | 2,3 | 2,30£0,10 | 7,3
(Yaponiya)
7 Era Arna 838+049 | O | 383+0,12 | 54 | 12212061 | 86 | 230+011 | 7.7
(Uganda) 2
+
8 | Indio (Braziliya) 10'02—0'3 65 | 574+032 | 95 | 1580+0,12 | 1,3 | 3,23+0,18 | 98
9 Tia Onlen 1315204 | 1 | 5854025 | 7,3 | 19,0000,71 | 64 | 3,18+0,18 | 95
(Gvineya) 6
- +
10 59 =509 12,85£0,5 69 | 617+0,28 | 7,9 19,01+0,27 2,4 2,60%0,09 5,8
(Senegal) 1
i +
11 Qibray 4 1351202 1 57 | 5644016 | 50 | 19150,25 | 22 | 313008 | 42
(Y36ekuncraH) 2
Arachis hypogeae L. mo jgaHHBIM xaopodpuiia-“ o’ pes3yJbTaTax
CIeKTPOoPOTOMETPUUECKOTO aHa/IM3a oTMevasioch B cpeaHeM 5,13-13,51 mr/r. B
xaopodpuwia  “a”, xmopodusna “B” wu YaCTHOCTH, CaMblil BbICOKMM MOKa3aTeJb
KapOTUHOHW/IOB B 3TUJIOBOM CIIUPTE B pase N0 coJepXaHuw xJjopodusa-“o” OblI
I|BETEHUS 06pasioB KOJLJIEKIUH, 06HapyKeH y copTa Kubpaii-4
OTHOCAIIMXCS K PpoOAy, CcoJep)KaHHe (Y36ekucran) (13,51 wmr/r), a camblil
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HU3KHU-y copTa Valencia R30 (M3pawub),
6e3 HasBaHua (Mupaua), S.3akatanu
HabJsoJaeTcss Yy 3apy0eXHbIX COPTOB
294/1 (Poccus) (Tab6s.2). Mbl MOXEM
BUJIETh, UTO pe3yJbTaThl, MOJyYeHHbIE B
dase yBeTeHUs, YaCTUUHO Pa3IMYaATCI U
CHUKAKOTCS no
pe3y/bTaTaMM, NOJy4YeHHbIMU B ¢ase
nBeteHus. Hanpumep, B dase 1npeTeHUs
BbICOKUH IOKa3aTeJsb OblJl OOHApYKeH Y
WHOCTpaHHOro o6pasna 59-509 (Ceneran)
no KoJuuecTBy xyopodumia-‘o” (16,0
Mr/r), B TO BpeMs Kak B ¢a3e I|BeTeHHs
ero KOJIMYeCTBO ObLJIO YMEHbIIEHO, TO
ecTb cocTaBuJio 12,85 Mr/r.

Coop apaxuca BbICOKHE IMOKa3aTesu
no cojepkaHuw xjopodusia “B” wus
$OTOCUHTETUYECKUX IUTMEHTOB B
obpasuax 6e3 Ha3BaHuda (boausus), S.B To
BpeMsi Kak B oOpasuax zakatali 294/1
(Poccus), 59-509  (Ceneran)
3apeructpupoBaHo 6,47 me 0,18 wmr/r,
6,28 me 0,17 mr/r, 6,17 me 0,28 mMr/r, B

(Yranpga),

(Mupusa), var Cuba (fAnoHHs1) HECKOJIbBKO

fooJsiee HU3KMe 3HayeHuda: 3,83 me 0,12

onpejiesieHbl KoaudectBa Mmr/r, 3,60 oH

0,10 mr/r, 3,10 on 0,09 mr/r.

Arachis hypogeae L. B o06pa3uax,
OTHOCAIIMUXCA K Ha6JII0AINCh
YaCTUYHbIE PA3JIMYUS 110 3TOMY NPU3HAKY
obiiero
nurmeHTa. CpeJu pe3yJbTaTOB cpejHee

CPaBHEHUIO C

OBLIO

obpasumaxd  Arna nomen

THILY,

B IOKa3aTeJisx KOJIM4eCTBa
KoJsindecTBO cocTasJjisio oT 10,22 Mi 0,36
mr/r no 19,15 Mi 0,25 mr/r. Cpeau 3TUX
KOJIMYECTB BBICOKUH TOKa3aTeJb Obla
oTMeyeH B MecTHoW npob6e Kibray 4
(Ys36ekucran) 19,15 Mi 0,25 wmr/r, a
HU3KHUU-B nipobe Valencia R30 (M3pausib)
10,22 Mi 0,36 wmr/r. Cpeau o06pasioB
TakXXe OBbLIM OTMeudyeHbl 00Jiee BBICOKHE
KoJsu4yecTBa B ob6pasuax TIA
(I'BuHest) u 59-509 (Ceneran).

onlen
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CorJuiacHo
CeKTPOPOTOMETPUYECKOMY
xaopodusia  “o”, xjaopodusna ‘B’ wm
KapOTUHOU/Z0B B 3TUJIOBOM CIUPTE B dpase
LBETEHUS 06pas1oB HM3Y4YEeHHOU
3apy0eXHOW  KOJIJIEKLUHM, Pe3yJbTaThl
NoKa3saau OTHOCHUTEJIbHO BbICOKHE
KOHLeHTPaL U1 KapaTeHOU/|0B o
KoJIM4ecTBY B o6pasyax Indio (bpasuius),
TIA onlen (I'BuHes), gibray-4
(¥Y36ekucran): 3,23 m 0,18 mr/r, 3,18 *
0,18 wmr/r, 3,13 Mr / r, moJy4yeHHble
nokazatesau 0,08 wmMr / T
OOHApYXXEHO, YTO I3TH KOHIeHTpaluU
HEMHOI'0 OTJIMYAIOTCS MO CPAaBHEHUIO C
¢dazoii 6yToHaobpa3oBaHue. To ecTb BO
¢dasbl O6yToHaoOpa3oBaHUE

YpPOBEHb coJlep>KaHus
KapoOTUHOUZOB HabJ/oAalcs B obpasle
59-509 (Ceneran) 5,9 mr/r, B To BpeMs
obpasue 2,60 Ma
3apeructpupoBaHo 0,09 mr/r.

PesysbTaThl
CeKTPOoPOTOMETPUYECKOTO
xjaopodusia-‘o”,  xsmopodusna-‘f” wu
KapOTUHOUJOB B 3TUJIOBOM CIUPTe B pase
co3peBaHUsl 06pasloOB  apaxuca 1O
CpaBHEHHUIO c dazamu
O6yToHaoOpa3oBaHUE U IBeTeHUS
BBISIBUIM BEJIUUUHY pa3duUl  Mexay
B0

aHaIU3y

BrLio

BpeMs
BBICOKUU

Kak B OBLIO

dHaJIkM3a

HUMMU. 0OHApPYKEHO, 4yTO

KOJINY€eCTBEHHbIE MOKa3aTeJu B
HEKOTOPBbIX 00pasnax yBeJWYUJUCh, a
ob6pasnax

CHU3WUJIUCH. [To

IIOKa3aTeJIn B HEKOTOPbIX
OTHOCHUTEJIbHO
pe3yjabTaTaM cpeagHee

okKasareJsieu 1o

3Ha4YeHUe
COJIepP>KaHHI0
xaopodusia-“a " coctaBuso ot 9,87+0,45

mr/r pgo 17,80+0,17 wmr/r. Bbicokoe
KOJIMYECTBO HabJ1107aJ10Ch B
WHOCTpAaHHOW mpoGe 06e3 Ha3BaHUA

(bonuBuga). HW3 Tabaun
KOJINYEeCTBO 3TOTO 3K3eMILIsipa HEMHOIO

NpeBbIIIaeT €ero KoJuyecTBO B dase

BHUJHO, 4YTO
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[[BETEHUSI U yBEeJHWYUBAETCS C GOJIbIION HaxoAsATCA B ¢ase Cco3peBaHUSI 1O
pa3HUIleM 10 CcpaBHeHUIO C ¢a3ou CpaBHEHMUIO C dbazamu
[IBETEHMUSI. OTHOCHUTESIBHO HU3KUHU O6yToHaobOpa3oBaHUe U L BETEHUSA
YpPOBeHb coJiep:KaHUsl XxJopodusia-“o” OTMeYeHbl CpPaBHUTEJILHO HU3KUE
6bl1 oTMe4yeH B ob6pasuax Valencia R30 nokasaTeJu  OT  ¢a3bl  IBETEHHH,

(Uspausnb) U 6e3 HasBaHua (HUHausa).
[TokazaTenu 3TUX 3K3eMIIJISIPOB

NpaKTUYECKU He OTJMYarluecs oT ¢pa3bl
1IBETEeHUS.
3-Tad6smna

Arachis hypogeae L. ananu3 pOTOCMHTETUYECKMX MUTMEHTOB B pa3e co3peBaHMs 06pPa3L0B

3apy06eKHO# KOJIJIEKIIUY BUAA.

Ne Xnopodusa KapaTeHou b1
06pasmpt (mr/r) _ (mr/r) _
Xsnopouan V% Xopogusn V% 06 mmit V% X 1S X V%
“o” “B” Xnopoduia -
1| Besnmern 1780401 | 16 | 633+0,18 | 49 | 24¥13*0L | 15 | 4471021 | 82
(Boliviya) 7 8
i +
2 | Sinorello ( 9,92+0,54 | 94 | 7174021 | 52 | 170907 1 71 | 1134006 | 99
Amerika) 1
3 S.Zakatali 12,11+0,1 17,87+0,2
294/1 (Rossiya) 9 27 | 575£0,21 | 64 6 25 | 247£0,13 | 89
+
4 | besumenn 7,6540,22 | 49 | 663+0,11 | 28 | *¥28O0L 115 | 0914005 | 99
(Hindiston) 1
i +
5 | Valencia R30 7594017 | 39 | 6,04+039 | 1L | 1362£02 1 34 | 4194007 | 10,9
(Isroil) 1 5
+ +
6 | VarCuba 1342206 | g6 | 6574004 | 00 | 1999506 | 55 | 1764000 | 85
(Yaponiya) 7 4
7 Era Arna 10,27£0,1 10 17,59+0,3
'] ) + ) ) ) +
(Uganda) 4 2,3 | 7,32+0,45 6 3 3,2 0,92 £0,12 7,7
i +
8 |Indio 9,87+045 | 7,8 | 554030 | 95 | 1202 | o6 | 1784012 | 120
(Braziliya) 4
9 | Tia Onlen 1324504 | 56 | 5884025 | 72 | 1913506 | 56 | 2064000 | 72
(Gvineya) 3 2
(Senegal) 9 5 2
11 | Qibray 4 LLO7X04 | 73 | 5574027 | 83 | 100407 | 73 | 2344012 | 87
(Y36ekucran) 7 1
WHOCTpaHHBIM apaxuc BbICOKHUE (6,17 wmr/r B da3e 1BeTeHUsA) IO

3HaYeHHUsl cojepaHusg xyopodusia-“f”
M3 (QOTOCHHTETHYECKUX MUTMEHTOB B
06pasuax HabJII01aUCh Pa3IuYUs MeXay
obpasuamMu. B To BpeMs Kak BBICOKOE
3HAYEeHHE KOJIMYECTBA ObLIO IOJYYEHO B
obpasue Sinorello (Amepuka),
3HavyeHHe 6bLIO 5,39 Mr/r B o6pasie 59-
509 ob6pasue 59-509
(Ceneran) 06HapyKeHO
OTHOCUTEJIbHOE CHM)XeHHe IoKa3aTeJsel

HHU3KO0e

(Ceneran). B
6bLI10

CpaBHEHUIO ¢ $a30 [|BETEHUS.
O6pa3ibl
KOJIMYECTBY

KOJUIEKIIMM [0  06uieMy

IIUICMeHTa HabJIoJaJluCh
YacTU4YHble pa3/iuuus B IOKa3aTeJsX.
Cpe/iHee KOJIMYECTBO MO 3TOMY MPHU3HAKY
16,07 wmr/r,

BbICOKOE 3HadyeHHe OblLI0 I[IOJIYy4€HO B

COCTaBJISLJIO npd 3TOM
6e3bIMAHHON (60JIMBHICKON) BbIGOPKE, a
OTHOCUTEJIbHO HU3Koe-B Banencusa R30
(M3paunb) 13,62 mi c pesyabraTtamu 0,25
Mr/T. o61ero

Korga  pesysnbTaThl
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KOJIMYECTBA IMUIMEHTa CPaBHUBAIUCH HU3KHEe KOHLIEHTPAL MU OblJIM MOJIyYeHbl B
Mexay ¢asamMu OyToHaoO6pa3oBaHUE U obpasunax 6e3 Ha3BaHusa (HMHausa) Hon
[IBETEHUS, He HabJ110/ja/10Ch Arna (Yranpga). Jlaxxe cpej OCTa/IbHBIX
3HAYMTEJIbHbIX PA3/IMUUU B IOKa3aTesIX. 00pa3LoB pasHULlA@ B  IOKasaTesasX
Arachis  hypogeae L.  KoJM4ecTBO coCTaBUJIA 1,13-2,47 Mr/T. [Ipu
KOHI|eHTpalui KapaTeHOU/0B B NepeKpecTHOM CpaBHeHUM ¢  ¢as3oi
obpasuax, MNOpUHAAJAEXKAIUX K THUIY, OyToHaoOpa3oBaHWE ObLIM  BbISIBJIEHbI
0Ka3aJjio, 4YTO HaOJI0Ja/uCh pe3Kue pe3Kue pasiMyus MeXAY MOoJy4eHHbIMU

pas/indus MexJy o6pasinaMu 10 3TOMY
IpU3HAKY [0 CPAaBHEHUIO JPYT C JPYTOM.
Cpenu 06pasioB BbICOKHE KOHIEHTpPALUU

BEJIMYMHAMH KOHIEHTpPALNH.
IMPpUBOAUTCA CpaBHEHHUE
(l)OTOCI/IHTeTI/I‘IeCKI/IX IIMC'MEHTOB B cl)asax

Huxke

OblIM MoJy4eHbl B 06pa3ue be3 Ha3BaHUA 6yToHaoO6pa3oBaHUe, L|BETEHUS 1
(bonuBus) ¢ 4,47 MKr/r, B TO BpeMsl KakK CO3peBaHUS.
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PucyHok 4. Pa3inuvsi B KOHIleHTpanuM xjaopopusiia-

“«, . n

' B IIepuoa Bereranuu

(zBeTeHMe, co3peBaHue).PucyHoK 5. Pa3/inumnsa B KOHIEHTpanuu xjaopodusia-“f” B nepuof,
BeretaunuM (yBsjaHue, [BeTeHUe, CO3peBaHue).

=@==karatenoid shonalash
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PucyHok 5. Pa3/inuus B KOHIeHTpaUMM XJ1o0podpuiaa-“f” B nepuoJ BereTamum
(yBsiAaHUe, IBETEHUE, CO3PEBAHUE).

==@=karatenoid shonalash
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PPICYHOK 6. Pazinyusa B KOHIEHTpAIUHU KOJIN4YeCTBAa KAPOTHHOHUAOB B II€pHOL

BeretanuM (yBsAJaHue, [BeTEHUE, CO3peBaHue).

3aK/IloyeHue

Arachis hypogeae L.¢oTocunTeTnyec-
KWW aHaJu3
cneKkTpopoToMeTpa Ha  KOHLEHTpPALUIO
xsopodusia-“a’, xaopodunia-“B”, obuiero
xJiopoduIa U KAPOTUHOU/IHBIX TUTMEHTOB
B ¢pa3e 6yToHA0Opa3zoBaHHE Yy MHOCTPAHHbIX
06pasioB BUJAa U MECTHOTO COpPTa apaxuca.

mpoBOAWJICA C TIIOMOIIBIO

[lonydyeHHble pe3ysbTaTbl [OKa3aaH, 4YTO
cpeAy 06pasioB, B3AThIX JJIs UCCJIeL0BaHHUS
B KadecTBe pe3y/bTaTa, CaMbld BBICOKUU
ypoBeHb xJopoduyia-“a” O6bl1 B 00pasie
59-509 (CeneraJi), caMblii BbICOKUH YPOBEHb
xjaopodusia-“B” 6bL1 B o6pasue HHAMO
(Bpasunus), CaMblii BBICOKMH ypOBEHb
ob1lero KoJiM4ecTBa XJopodusaa OblI B
obpas3ie
KapOTUHOUAHBIA HHJEKC Obl1 B 006pasle

Unpuo (Bpasusus),

Tua OuHsieH (F'BuHes). 006pasIoB.

Copepxxanue xJjopodpuyia-“o” B  dase
[BeTeHHUs OTMe4yeHO B cpejgHeM 5,13-13,51
Mr/r, TNpuYeM

BbICOKHU INIOKa3aTeJlb

oTMeuyeH y copta Kubpaii-4 (Y36ekucraH)
(13,51 wr/r),
cofiep>kaHuto xjaopodusia “B” oTMedeHbl y
copta 6e3 (bonuBus), S.B
obpasuax 3akaTaiau 294/1 (Poccusi), B
cpesHeM no 0061IeEMy  CcOZepKaHHUI0
nurmenTta ot 10,22 mkr 0,36 mr/r go 19,15
Mkr 0,25 mr/r, KosimuyecTBo KapaTeHOU/ 0B
OTHOCHUTEJIBHO BBICOKHE noKasaTeJu

BBICOKHE IIOKa3aTeJIU II0

Ha3BaHHA

KOHIIEHTPAlUU ObLIM OTMEYEHbI B 00pa3Iax
Indio (bpa3unus), TIA onlen (['Bunes),
kibray-4 (Y36ekucrtaH). B ¢ase co3peBaHus
cpefHue
xjopoduiia-“a’ BapbupoBasiuch OT 9,87
MM 0,45 mr/r go 17,80 mxkm 0,17 wmr/r.
BbICOKHE

3Ha4YeHUuA Ino KOJINY€CTBY

3Ha4YeHUuA o KOJIM4YEeCTBY

xaopodussia “B” HaGJIOAANMUCH PaA3IUYUS
MexJy obpasimaMd, B TO BpeMs Kak
YacTHU4YHbIE 061eMy
KOJINYECTBY HaG6JII0JA/TUCh.

Ha6awpanock 4,47 a 0,21 mr/r.

pasinyus o
NUrMeHTa
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CTPOEHME JIMCTA BUJIOB CEMEMCTBA BRASSICACEAE BURNETT B I0TO -
3ATIAJHOM KbI3bIV/IKYME
I.C. Typcunbaesa’, /1. H.92ambepduesa?
Quauan gedepasbHozo 20cydapcmeeHH020 6100#emMHO20 06pa308aMeTbHO20 yUpercoeHus
8vlcuIe20 06pazo08aHusl «ACmpaxaHckuli 20cydapcmeeHHbIU mexXHUYecKull yHugepcumemy 8
Tawkenmckoli o6aacmu Pecnybauku Y36ekucmad,
Tawkenmckas o6aacmb Kubpatickuli patioH ya.YHugepcumemckas 2
Coomeemcmesyrowuti asmop email: Legamberdiyeva@cspi.uz

AHHOTanma. M3ydyeHo cTpoeHHe JIMCTa BUAOB ceMelcTBa Brassicaceae Burnett u

BbIABJIEHBI

9YTO OCHOBHBIMH 3allMTHBIMU MNPU3HAKAMH JIMCTAa BHAOB ceMelcTBa

Brassicaceae saBasSIOTCA onymeHue Hu CKJIepI/I(l)I/IKaL[I/IH nIpoBOAAIINX MYYKOB, a4 TaKXe

IIOKa3aTe/JIM: MHOIO4YHCJ/JI€EHHbIE HEINOrpyXeHHble YCTbHIA, KPYIIHbIE€ MEXKJ/JETHHKH,

TOHKAad CTE€HKa KJIETOK 3IINAePMbI — IPU3HAKHU M630M0p(1)HOCTI/I.

KiioueBble cjioBa: TpUXOMA,

Me30MOpPQOHOCTD, SNUJEPMA, YePELIOK.

UJ106J1aCT,

Mopdosiorus,, KUJIKOBAHUE,

Annotation. The structure of the leaf of species of the Brassicaceae Burnett family

58

was studied and it was revealed that the main protective features of the leaf of species of
the Brassicaceae family are pubescence and sclerification of vascular bundles, as well as
indicators: numerous non-immersed stomata, large intercellular spaces, a thin wall of
epidermal cells - signs of mesomorphism.

Key words: trichome, idioblast, morphology, venation, mesomorphy, epidermis,

petiole.

B kanuTanbHol cBogke C.R. Metcalfe u JIOPCUBEHTPAJIbHBIA, HO BCTpPEYaeTC U
L. Chalk (1957) oTMe4eHO, 4TO JIUCT BUZOB H30JIaTepaIbHO-NTAJIMCAIHbIA.  TpUXOMBI
ceM. Brassicaceae = npeuMyIecTBEHHO OYeHb pPa3HOO06pa3HBbI. Ycrbuna


https://doi.org/

aHU30LMTHblE Ha 00eUX CTOpPOHAX JIMCTA.
oprasax
UJIM06JIaCTbl C MUPO3UHOM, KOTOPBIA MpHU

Bo BCeX IIPUCYTCTBYIOT
KOaryJsiuu CTAaHOBUTCHA KpaCHbIM WJIHU
$UOMIETOBBIM, YTO MOXXHO HCIIO0JIb30BAaTh
KaK JuarHocTu4yeckui mnpusHak. E.W.
BosikoBa (1960) wusyyana ctpoeHue 10
BUJI0B 3deMepoB, B TOM 4YHCJEe BHU/OB
Brassicaceae, B ycinoBuax Komergara u
MockoBckoit o6sactu. Eilo  oTMeueHO
pa3Hoo6pasue TUIOB JIMCTA U YBeJIUYEHHUE
Me30MOpP(PHOCTHU B yCIOBUAX UHTPOAYKIIUU
B MOCKOBCKOM 00J1aCTH.

N. Rao, [. Inamdar (1983) onucanu
MOpQOJIOTUI0 U KUJIKOBaHHUE JHUCTa 35
BUJI0B Brassicaceae, B TOM 4wucie BUJOB

poza Alyssum: JINCTbS IPOCThIE,
ouepeJHble, HO popMa MIACTUHKHA OYeHb
pa3Hoo6pasHasl. XunkoBanue

NpeuMyllecCTBEHHO KpacneJpoMHoe. [.O.
Berb6aesa (1995) onucasa tun Mezodpusia
JUCTA y 2-X BUJAOB Isatis. Bunwl Isatis
IleHHble [0 IHUTaTeJbHOCTH pacTeHud,
cojepxar BCE
AMHHOKMCJIOTHI U

He3aMeHUMble
3HAYMTEJIbHOE
KoJin4ecTBO yrjeBogoB (KapumoB u fp.,
1965). Takum o6pa3oM, CBeJeHHUS O
CTPYKType JIUCTa TNYCTBIHHBIX BU/0OB
Brassicaceae HeMHOTO4YHC/IEHHBIE.

Alyssum dasycarpum. JlucT npocTtou
HIMPOKOJIAHIIETHBIH,
nepexojsiiuii B
[lnacTuHka jucra 6-8 MM JJIUHBL, 4-6 MM

1eJIbHO-KParHUH,
NJIaBHO Yyepelok.
IIUPHHBI, C 00eUMX CTOPOH pPaBHOMEPHO
omyuieHa 5-8 Jiy4eBbIMH 3Be34aTbIMU
BOJIOCKAaMH. IJNuJepMa OJHOPSAAHAs, Ha
napasiepMajibHOM cCpe3e KJIEeTKU 4-X U 5-U
yToJIbHbIE co CJ1a60U3BUJIMCTBIMU
cTeHKaMu.  HapyxHble  CTEHKM  HUX
cnaboyrtousmenble. Ha ~ abakcuasibHOU
CTOpPOHE 3MHJepMaJibHble KJIETKH MeJibue

U HHXe, 4YeM Ha aﬂaKCHaﬂbHOﬁ Ha

HornepeyHoM cpese. Jluct
aMpUCTOMATUYHBIH. Ycrpuna
HenorpyKeHHble OBaJIbHbIE,

reMuIilapaliluTHble U aHU3OLUMWTHLIE, pexKe

aHoMOUUTHble (cM. Tab6s. 1). Me3zoduan
PBIXJIBIH.
[lanvcagHass TKaHb C 006eUX CTOPOH
ofHOpsAAHAdA, Tryb6yaTad 3-X pAjHaf.
[IpoBopse NYy4YKH

HN30JIaTepaJIbHO-ITaJIUCaAH bIH,

CKJIepuPULIUPOBAHHBIE, 25-30 Ha
nomnepeyHoMm cpese (puc. 1).

Alyssum turkestanicum. JIucT nIpocCTOH,
MPOA0JITOBAaThIN IIOYTH CUSYHH.
[lnactuaka 9-11 MM JauHBI, 2-3 MM
IIMPUHBI, LeJbHOKpaiHada. OnymeHa 16-
JIyueBbIMHU 3Be€344aTbIMU BOJIOCKAMHU TIylie
C aJaKCHaJbHOW CTOPOHBL. JnuJepMa
onHopsiaHasa. Ha mapajepMasibHbIX cpe3ax
KJIETKH eé 4-5-yrosibHble co
C/1a00U3BUJIUCTBIMU
aJlakcuaJbHOMN CTOpOHE JIUCTA U
W3BUJIMCTBIMU Ha abaKcyaIbHOM.
HapyxHasi cTeHKa UX c/1aboyToOJIleHHas.
Ha aJlaKCHaJIbHOH

CTEHKaMH Ha

CTOpOHE
MU epMasibHble KJIEeTKH KpPYIHee U BHILIE,
yeM Ha abakcuaJbHOM. Jluctesa
aMm$UCTOMaTU4YHbIe. YCTbUILIA YAJUHEHHO-
OBaJIbHbIE, aHWU30IIUTHbIE U TeTpPaALUTHLIE.
Me3oduin nsonatepasbHO-NANMCAAHBIN, C
2-3 psAjgaMyM NaJUCAAHBIX KJETOK Ha
aJlakcMaJibHOU CcTOpoHe U c 1 psAOM Ha
abaKCuaJIbHOM.
3aHMMaeT OOJIbIIYI0 YacTb 0O’beMa BCETo

Me30cb1/1m1a, BBICOTA NMaJIMCAJHbIX KJI€ETOK B

[ManucagHas TKaHb

2 pasa ImpeBbllIaeT IWHWPUHY. ['ybuaTas
TKaHb 4-6 psgHad. IlpoBojsiue ny4yku
MHOTO4YHC/eHHbIe, 19-21 Ha momepedyHOM
cpe3e, ckiepupuUIMpoBaHHbIe (TabJ. 2;
puc. 2).

Alyssum szovitsianum. JIucT npocToH,
NpO/I0JITOBATO-3a0CTPEHHBIN IJIACTUHKA 7-
9 MM JuuHB, 4-6 MM UIMPHHB],
1|eJIbHOKpaiHssA, ¢ 06eUX CTOPOH OMyLIeH
BOCbMMU-1IECTHAAATU-yYE€BBIMHU
BOJIOCKaMHU (Ha BepxHEW CTOpPOHe JIUCTA
NpeuMyleCTBEHHO
HWXKHEN

BOJIOCKH
BOCbMMUJIyYEBHIE, a Ha
HIeCTHaAUATH). JnujepMa OJHOpsAHas.
Jluctesa aM(pUCTOMATUYHBIE. Ha
napazsiepMajabHOM cpese CTEHKH

59



—

o,

: \y INTERNATIONAL SCIENTIFIC JOURNAL "MODERN BIOLOGY AND GENETICS" 2023 Ne4 (6) ISSN: 2181-3396

)

a/laKkChaJIbHOU 3NUJepMbl
CJIA00OBOJIHUCTHIE, abaKcHUaJIbHBIA -
W3BUJIMCTbIE. YCTbHUI[A aAHOMOILIUTHOTO,

reMuIlapaliuTHOTO THUIIOB, 6oJiee KpPYIIHbIE,

abakchanbHbId. Mexay HUMM 3-4 psja

PBIXJIBIX T'Y6YaThIX KJIETOK. MeXK/IeTHUKHU
KpyIHbIe

HpOBOﬂHH.lI/Ie IMy4KH MeJIKHue,

1o

BCEMY

Me3

odusty.

O0KOBbIE

HO B MEHbIIEM KOJIn4yecCcTBe Ha HECKJIepI/ICl)I/ILH/IpOBaHbIe, HEHTpaﬂbeIﬁ C
aAaKCHaHbHOﬁ CTOpPOHE JINCTA. MeBOCl)I/IJ'IJI HECKOJIbKMMHU KJIETKaMHU CKJIEPEHXHWMbI Ha
H30J1aTepajabHO-NAJNCAIHbIH, o 2-3 abaKCUaJIbHOM CTOPOHE W MNapeHXHWMHOU
paAaMu MaJiInCagHbIX KJIETOK Ha O6KﬂaﬂKOﬁ (pI/IC 3)
aZlakcuaJbHOM cTOpoHe ©U 1-2 Ha
Taéauna 1
[NokasaTesu CTPOEHHA 3MHAEPMBI CPEIHETO JTHCTA 3GEMEPOB
BricoTa, MKM TonmuHa Jnauna yerbuy, MEM | IlupuHa yereuy, | Yucao yerbuy Ha 1 Mm2
CeMeHCTBO HAPYIKHOH CTEHKH, MKM
Bug MKM
ajlaKc. abakc. aflakc. abakc. ajlakc. abakc. aflaKc. abakc. aflakc. abakc.
Brassicaceae
Alyssum dasycarpum 139+12| 17,2415 | 2,6+0,2 | 2,6+0,21 | 21,9+2,0| 21,7419 | 15,8+1,| 16,2+1,5| 129,0+12,0 | 208,0+20,0
4
A szovitsianum 21,0+2,0| 16,315 | 1,8409 | 1,740,8 | 19,8+1,9 | 22,621 | 16,2+1,| 16,2+1,6| 155,0+15,0 | 200+19,0
5
Hymenolobus procumbus | 19,2+1,8 | 156+15 | 47404 | 44+0,38 | 16,4+16 | 17,617 - - - -
Goldbachia laeviata 23,6123 | 20,1+2,0 | 4,6+0,4 | 5,0+0,45|19,8+1,9| 21,2220 - - 290,1+128,3 | 259,9+24,7
Lachnoloma lechmanii 16,0+1,5 | 19,7+1,85| 4,3+0,4 | 4,4+0,4 |31,8+3,0| 32,5+3,1 - - - -
Strigosella africana 21,9+2,1| 19,8+1,8 | 3,6%0,3 | 4,0¢0,4 | 33,0¢3,1 | 32,1+3,0 - - 136,3+13,0 | 121,9+12,2
Isatis minima 14,2+1,2| 13,7+1,3 | 56+0,5 | 5,1+0,49 | 23,4+2,0| 25,0+2,3 | 171+1,6 18,1+1,7| 137,0+13,0 | 133,0+129
I viollascens 199+18| 15514 | 2,7+0,2 | 2,5+0,19 | 21,1+2,0| 22,4+2,1 | 18,7+1,| 19,1+1,8| 152,0+15,0 | 143,0+139
8 5

Pt
Wi piat®
n

e
A
0y

-
I

f

A

gop
Y/

il
i

§ ‘u%}\ ]

T

=5
-
27

Fy

Ky
XS

Yo
v A%ay

(5
I~

O

&
=
-
Bras

==

B

[
S

3

)

(%
oAyl
' !'u&‘ﬁ”ﬁ’

i

7

i

4

fer,
4B
e
I

=
X3

O
NP
Y]
L

60




Jluct Alyssum szovitsianum, A.
turkestanicum, A. dasycarpum
ciefyrouide 061Me NpPU3HAKW: OMNyLIeH
3BE3/J4aThIMH
aMPUCTOMATHUYHBIH,
Henorpy:kéHHble, KJeTKH aJaKCUaJbHOHN
3MUJEepMbl KpylHee, yeM abaKCHaJIbHOW,

nmeeT

BOJIOCKaMH,
yCTbHIa

THUIL Me3o0duiia M30J1aTepaibHO-
nasucagHbii. OHaKo, JIUCT BUJOB poja
Alyssum oTau4aeTca 1O CJleJyHLUM
JMAarHOCTUYECKMM  MNpU3HAKaM:  JJid
Alyssum szovitsianum XapaKTepHa
JaHueTHasg <¢opMa JKMCTa, TOJICTBIU
Mme3odusn; Alyssum  turkestanicum -

npogoJ/roBatass <¢opMa JUCTa, TOHKHUHU
JIUCT, GoJiee BbIpaKeHHasl MaJIMCaJHOCThb
(koadduneHT nanrcagHocTu - 63%); A.
dasycarpum -
dbopma nucra. B oHTOreHese pacreHui
MPOUCXOJUT
reJIJMOMOPPHOCTHU
aCCUMUJIMPYIOIIUX OpraHoB: OT
JlOPCUBEHTPAJIbHbIX ceMsaao0Ien K
M30J1aTepalbHO-NIaJIMCaHbIM JIUCThSIM.
Diptychocarpus
MPOCTOH, PO/ 0JITOBATO-JIMHENHBIH,
0CTp03y6YyaThbii, ONYIIEHHbIA NPOCTHIMU

HIMPOKO-JIAHI[eHTHAsI
yCcUJeHhe  KCepo- U
CTPYKTYPBHI

strictus. Jluct

7| roJIOBYaTbIMU »KeJ1e3UCThIMU
BOJIOCKAMH Ha 4-X KJIETOYHOH HOXKe.
Jnugepma ojHopsgHas. C MOBEPXHOCTH
KJIETKHU pacnJiacTaHHbIe, Ha
alakCUaJIbHOM CTOpPOHE CTEeHKU KJIETOK
BOJIHUCTEHIE, Ha abakcuaJibHOH -
M3BUJIKCTbIE. YCTbHIJAa MHOTOYUC/JIEHHBIE,
0C0OEeHHO Ha abakchaJbHOW CTOpPOHE,
aHOMOILIMTHBIE, reMunapalyuTHbIe,
AHU30IIMTHbIE, HEMOTPY>KeHHbIe (puc. 4).

Me3oduin AOpCUBEHTpPANbHBIN, C

3 pAdaM IIHUPOKHUX ITaJIMCAAHBIX KJTIETOK

Ha aJlakChaJIbHOH CTOpOHE
naJucaZiono006HbIX, PBIXJIBIX Ha
abakcHaJIbHOM. ['y6uaTbie KJIETKU

06pasytoT 5-6 pajoB. [IpoBojgsie nyyku

(rnaBHBIA U 20-22 OOKOBBIX)
CKJepuUIIMPOBaHHBIE.

Goldbachia laevigata Jluct
IJIaCTUHYATbIH, B OCHOBaHUHU

CepALEeBUAHBIA YepellKOBbIA, MO KpasMm
peako3y6yaTeid, 8-10 MM juuHbI, 1,5-2
MM I PUHBI. Ha BeEpIIMHE
CY>KUBAIOLUKCA. IIPOCTBbIMU
OJHOKJIETOYHBIMH BOJIOCKAaMKW Ha 2-X
KJI€TOYHOM
AnuaepMasbHble
napaZiepMaJlbHOM Cpe3e pacllJlaCTaHHBbIe,

OnyweH

OCHOBaHUU (puc.  5).
KJIETKHU Ha

C1ab0BOJIHMCTBIE, HAa NONEPEYHOM Cpese
B3/lyTble C VTOJIILIEHHOWM Hapy>KHOU
cTeHKOH. Jluct  aMPUCTOMATUYHBIH.
Ycrbuna
AaHOMOLIUTHbIE U

MeJIKUe,  MHOTOYUCJIEHHBIE,
reMunapaluTHbIE,
HeNorpyKeHHbIe. Mezodunn
M30J1aTepabHO-NIAJMUCAAHBIH, € 006eux
cTopoH mno 2-(3) paga mnaadcajHbIX
KJIETOK, B LieHTpe 6-7 ps/0B ry64yaTbIxX
KJIETOK. MejMaHHbIA NPOBOAAIIUN MyYOK
KpyIiHee OOKOBBIX, OKpYKeH
CKJIEpEHXMMHOMN 00KJaZKOU (CM. TabJ. 2;
puc. 5).

Hymenolobus procumbens. JIuctps c
romMo6/1aCTUYHOMN retepoduien.
[IpuKkopHeBBIE JIMCThs O4YepeAHble B
KosudecTBe 3-5, 1o 1,5 cm aauHebl, 0,8 cm
HIUPHUHBI,
pasgenbHble ¢ 5-8 posnsmMu. HukHue

crebsaeBble - 1,5-1,8 cm guauubl, 0,5 cMm

JIMPOBUIHO-TIEPUCTO-

IIMPUHBI, paccedyeHHble, C 4-5 poJssAMH.
Cpeanue - 1,2-1,5 cm guunsl, 0,4-0,5 cm
MeHee

11107000 505021 pacCcedeHHbIe,

NpOJOJITOBAaTble, C BBITAHYTOM YYTh
3a0CTPEHHON BEPXYLIKOW U OTTAHYTbIM
OCHOBAaHMEM, KOPOTKOYEpPEIIKOBbIE WJIU
cuaguve. BepxHue Jsuctba 0,5-1 cm
aavabl, 0,1-0,3 cM 1IMPHHBI, ILeJbHBIE,
cugsguve. Ha momepeyHoMm cpese JucTa
CpeJlHEro spyca 3nuepMa OJHOpsSAHAs,
Hapy>XHble CTEHKH ee yToJilleHHble (4,7
MKM).
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Tabmuua 2
[Iprsnakn MesodHIa THCTa BHAOE ceMefcTea Brassicaceae
EX
TomuguHa, MM, Koadidm IanucagHsie KIETKH IanucagHElE KIETKH a0aKCcHATBHBIE,
ZUHEHT ATAKCHATBHEIE, MEM MEM
Bug MATHCAS
Mes0QHAT | MATHCAIHOTO HOCTH, | seicoTa | wmpHHa | HEgex EBICOTA IHPHHA Hugexc
a I %% e MaTHCa
naTHca HOCTH
AHOCTH
Alyssum dasycarpum 26742216 93,9£8.2 351 38.6+3.2 | 18516 | 21 - - -
Alyssum szovitsianum | 311,5+23,5 156,2+12,3 56,5 | 40.6+4.0 [ 12.6+1,1 3.2 - - -
Alyssum turkestanicum | 158,6+12,1 100,8+9.3 63.6 26,9+2,1 | 12,1+0,9 2,2 - - -
Hymenolobus 277,9226,3 124,0£11.2 44.6 39,0£3,8 | 19,0218 20 - - -
procumbens
Goldbachia laevigata 3099.7+32,5 | az.174.0+17.0 747 55.0£5,3 | 25.0+2,3 2,2 48,5+4.4 23.4+2,1 2.0
ad. 124.8+11.2
Lachnoloma lechmanii | 291,9428,8 | ag 117,5+10,3 73.6 64.5+6,3 | 21,9+2,0 2.9 57.3£5,1 18,5+1,7 31
ad. 97.5£0.0
Stigozella africana 286,5¢27,3 | ag 133.5£13.0 614 | 68183 (22,5221 30 43,9+4.2 22,8+2,2 1.9
ab. 42,4+4.2

8 100
MKM

100 mkm

w

Puc. 4. Crpoenue aucra Diptychocarpus. strictus. A . BHEWHWHA BRA 0 - CXeM3.
DONEPEYHArQ. CPE3A; 5.~ TPHXOMA; F.=. AETAIb Me3opuans; A - LIABHAS AUIKI. €. <.
3AABCHANLHAS IMUAEPMA; XK - 30AWCHANLHAR,

Puc. 5. Ctpoenue aucta Goldbachia lagvigata: A~ Bremsyil B1A; 6 - CXeMA NONEREIHOTO.

AAI8;. .. AAAKCHATRHAS AMMAEPMA;, A, = ADAKCHANLHAS: & = o

TAIBHAS HIK K = TRUXOMEL
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Ha napazepMajbHOM cpese
anuiepMaJibHble KJIETKU
PO 0JIroBaThle, CTEHKH WX U3BUJIUCThIE
C obeux CTOpPOH JIUCTA. YCTbULA
AHU3OLUTHBIE U FreMUINIAPAlUTHbIE, pexe
AHOMOILUTHBIE, HENOTrpYy>KeHHbIE,
6ecrnopsA/104HO OpUEHTUPOBAHHbIE.

Mesoduin

MaJIMcagHbld, ToJuHOoN 277,9 mxkMm. Ha

v30J1aTepaabHO-
aJlaKCUaJIbHOU CTOpOHE 3 pana
Na/IMCaZiHbIX KJIETOK, Ha abaKCUaJbHOM —
2 psaJia C KpyIHBIMH MEXKJIeTHUKaMHU U 6
ps/laMU TyO04aThIX KJETOK MEeX/Ay HUMU.
Koaddunuent
WHJEeKC TNaJUCaJHOCTH KJEeTOK - 2.

najucagHoctu  45%,

MeauaHHBINA NpoOBOAAIMK Ny4okK ¢ 10-15
cocyJlaM{, HeOOJIbIIMX JiaTepaJbHbIX
My4YKOB - 10-12. Bce Ny4KHU
CKJIepuPUIIMPOBAHBI 3a CUET YTOJIIEHHUS
CTeHOK (JI0IMHOM napeHXUMbl (TabJ. 2).

B oHToreneze 'y H. procumbens

IPOUCXOAUT ajlanTaluu
ACCUMUJIMPYIOLUIMX OPraHOB B CTOPOHY

M3MeHeHue
NOBbIILIEHUS CTeNneHU reJiuo- U
KCepoMOpPHOCTH, BbIpaXKEHHOE B
nepexoje oT JlOPCUBEHTPAJIbHOTO
Me3odusia ceMsAo0Jen K
M30J1aTepa/bHO-NIAJNCaJHOMY JIUCTBEB.
OnHako,  CTPYKTypa
OpraHoB HeceT U Me30MOpQHbIE YEPThI:

BereTaTuBHDbIX

W3BUWJIMCTOCTb 3MHUJEepPMaibHbIX KJETOK,
KpyNHble MEXKJIeTHUKU B Me3opusie
JIUCTA, HeNnorpy>KeHHble MeJIKhe
MHOTOYHMCJIeHHbIE YCThUIA.

Isatis viollascens. JlUcT cpejHero
sipyca nob6era NJIOCKMM, pacCliIMPEHHbIN B
OCHOBAaHHUM U CYyKEeHbll K BeplIMHE, C
cpenHen
ONYLIEHHbI TOHKUMH HUTEBUJHBbIMU U
TOJICTBIMH KOPOTKMUMHU KPIOUYKOBHU/IHBIMU
TPUXOMaMU. IJNHJiepMaJibHble KJEeTKHU

pacnjiacTaHHOM (GOpPMbI C U3BUJIMCTBIMHU

BbIJlal0IelcA KUJIKOM,

U BOJIHUCTBIMU CTeHKaMH, c
CTOPOHBI cojepxar
aHTOLMAH, 3alULIAIIUN OT UHCOJIALUH.
Jluct  amducTOMaTH4YHBIM.  YCTbUIA

MHOTrO4YHCJ/IEHHblIe, KpPyIIHble W MEJIKHUE,

abakcuaJibHOH

aHOMOIUTHbIE, reMunapaluTHbIe,
aHU30LUTHbIE, HEMOTPY>KEHHbIE.
Me3oduain  AOpCUBEHTPATbHBIHN,

pbixabid. [lanvcagHasgs mnapeHxuma 2-

psafHasA, rybuatas  7-8-pAapHas C
KPYIHBbIMHU MeXKJIeTHUKaMU.
MeavaHHbBIN y4OK CUJIbHO

CkJIepupHUIIMPOBAH CO BCEX CTOPOH.
BokoBble npoBojdAlUe NY4YKU 24-26 Ha
MoNepeyHoM cCpe3e, MeJIKMe, HO TOXe
ckJlepuduLMpoBaHHble. B  ocHOBaHUHU
Me3oduIa
napeHXUMHasl, IJlaBHas KWJIKa KpyMHas,

JINCTA BCA TKaHb

CKJ1epupULIMpOBaHHAsA.
Lachnoloma lehmanii. Jluct
CpeJiHero spyca [JIACTUHYATHIH,

KpYNHO3y6YaThlid Ha LIMPOKOM UYepellKe,
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ONyUIeHHbIM BETBUCTbIMM BOJIOCKAMH.
JnujepMa OAHOpsHAs, aJaKcUaJbHas
BbICOTOH 16,3 MKM, abakcuajbHag — 19,7
MKM, C I[IOBEPXHOCTHU paclljlaCTaHHas,
C/1a00BOJIHUCTAsA. AJaKCHa/IbHbIE KJIETKU
KpyliHee abaKCUaJibHbIX, C TOJIIIMHOHU
HapyKHOU cTeHKU 4,3-4,4 MKM. Jlucrt
aM(pHCTOMaTUYHbIH. YcTbuna
HEINOoTPY>KEHHBbIE, NpeuMyLIeCTBEHHO
aHOMOIIMTHbIe, OBaJIbHble, AJHHOU 31,8
(amakcuanbHbie) ¥ 32,9 (abakcuasibHblE)
MKM, IIUMpUHON 26,5 u 27,7 MKM,
COOTBETCTBEHHO.

Me3zodusin
NaJIMCaiHbIM, C 2 pAAaMU MNaJUCaLHBIX
KJIETOK Ha alaKCUaJIbHOU CTOPOHE U 2-3
Ha abakcuajbHOU. BhicoTa masinMcagHbIX
kjaeTok 64,5 u 57,3 MkMm. [ybuartas
napeHxuMa 4-5 psazpHasg. Mesodun

HN30J1aTepaJbHO-

PBIXJIBI C KPYHNHBIMU MEXKJETHHUKAMU.
MenuaHHBIM NY4OK KpylnHee OOKOBBIX
(16 Ha nomepedyHoM cpe3e), CO BcCeX
CTOpPOH OKpPY>KeH CKJIEPEHXHUMOH,
O6OKOBbBIE My4YKH cnabo
ckJepuduLIMpoBaHHbIe (pUC. 6).
Yepemok JiMcTa  ONYLIEHHBIH,
YIUIOILEHHBIN, O, 3nuiepMou ¢ 1 psagom
najavcaZono00HbIX
YCTbULIAMM Ha aJJaKCHAJIbHOW CTOPOHE,
npezCcTaBJeHbl
ry6yaToil mapeHXUMoul. MejuaHHBIN

KJIETOK H

OCTaJIbHble  KJIETKHU
INY4YOK KPYNHBIM, COCTOAIMHA M3 3-X
CJIMBIIUXCSA IYy4YKOB,
cKkJIepuPpUIIMPOBAHHBIH.

Leptaleum filifolium. Jluct navHoOU
3-3,5 cM, pasgesieHHbIM Ha 5-6 y3kux (1-
1,5 MM mMpUHBI) 0J1el, onylleHHbIN 1-2
JIy4eBbIMHA BOJIOCKAMHU C 3arHyTbIMHU
KpPIOYKOBUJHBIMU KOHLlaMU Jyyeil. Ha
aZlakCHaJIbHOM CTOPOHE HaJ, >KUJIKOH
3aMeTHO yrJiybJsieHHe, ¢ abaKCcUaJbHOU —
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BBICTYIl. JnuaepMa ofHopsazHad. Ha
aJlakCMa/IbHOW CTOpPOHE CTEeHKH KJIETOK
C/J1Ia00BOJIHUCTBIE, Ha abaKCHaJbHOH -
W3BUJIMCTbIE, HAPY>KHbl€ CTEHKU KJIETOK
yToJieHble. Jluct amdpucTOMaTUYHbIN.
YcThuuia  MesKMe,
aHOMOLIMTHBIE, pexke reMUNapalUTHBIE,
Henorpy>keHHole. Ha  ajakcuasibHOU
CTOPOHE HaJA-U TNO0J, TJaBHOW KUJIKOU
yCThUIlA OTCYTCTBYIOT. B mnomepeuHoM
cedeHUMM Jossd Jucta B dopMe

MHOTI'OYHUCJ/IEHHDbIE,

nojyMmecsiia €  TYNbIMM  KOHI[AMU.
Me3odunn usosaTepasbHO-NATUCALHBINA
¢ 3 pAJaMHy NaJavcaZHbIX KJIETOK C 06erx
CTOPOH IJIACTUHKH, MEXAY HUMU 4-5
pAZ0B ry64YaThIX KJIETOK. MeXKJIeTHUKU
KpynHble. Ha momepeyHoM cpe3e J0JiU
JILCTA NPOXOJAT 4 KPYMHBIX NPOBOAAILINX
nyyka U 5-6 Meskux. [/1aBHBIA U
KpyIHble 60KOBblE MPOBOASIIME MYYKHU C
15-20 coCyJlaMH, OKpY>KeHbI
CKJIEpEHXHMHOH 00KJIaIKOM. Jluct
KcepoMOpQHBIA 3a CYeT COKpalleHUs
vcrnapsipoiied  NoBepxHOCTH  (y3Kue
Jl0JIU), YTOJIIEHHbIX HAapY>XHBbIX CTEHOK
3MUJiePMBbl,

najvcazHoro mesodpusaa (mo 3 psgaa

HN30J1aTepaJIbHO-

KJIETOK c 06eux CTOPOH) u
CKJIepUPUKALMU POBOAAILNX TYYKOB.
Meniocus linifolius. Jluct

JIMHEUHBIH, L|eJIbHOKPAaWHUUN, JJIUHOU 3-
3,5 cM, mMpuHON 3-4 MM, ONyIlEHHbIH
3Be3/l4aThIMM  BOJIOCKaMH. InujepMa
OZHOpsIHAsA, c MOBEPXHOCTH U3
pacnJjiacTaHHbIX  KJIEeTOK CO  cJierka
BOJIHUCTBIMH, Yallle MPSAMbIMHU CTEHKAMH.
Ycrbula  MeJIKMe, MHOTOYHCJIEHHBIE,
HeNnorpy>KeHHbIE, aHOMOILIMTHBIE,
reMunapayuTHbie u napanuTHbIE,

pacroJiokeHHbIe 6eCroPsI0YHO.
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Me3odun
nanucaaHbii. C aZjakCcMaJbHOM CTOPOHBI
npejcTtaBieH 3 psAjaMd  NaJlMCaJHbIX
KJIETOK, ¢ abakcuasibHON 1-2. Mexay HUMU
4-5 psafoB ryb4yaThIX KJIETOK. MeXKIEeTHUKHU
HeboJsiblIve. MejMaHHbBIN MYy40K KPYMHBIH, C
CoCyZiaMy,
CKJIepuPULNPOBaAH, OKPYXeH NapeHXHMHOMN
ob6kyiankoi. bokoBele nydyku (15-16 Ha
cpese)
CKIepuPULUPOBaHHbIE, COCYyAbl B HHX
HeMHorouyuciaeHHole  (puc. 7). Jluct

HN30J1aTepPaJIbHO-

MHOTO4YHCJIEHHBIMH CHUJIBHO

InonepevyHoMm TaKXe

KCepoMOpOHBIM 3a CYeT ONylIeHUs U3

3B€3449aThbIX TPHUXOM, MEJIKUX

MEXKKJIETHUKOB, CKJIepI/I(l)I/IKaLU/II/I
MMPpOBOAAIIUX ITYIKOB.

Strigosella africana. JIucT KpynHbIH,

33-35 MM gausbl,  10-12  mMpUHBI,
PO/ 0JITOBATO-OBaIbHBIN, o KpasM
3y04YaThIH, Ha IIMPOKOM Yyepelulke,
ONyIIeHHbIH OJAHO- W  [ABYJYy4YEBbIMH

BOJIOCKAMM C MeJIKMMU IIUIIMKaMu. ['1aBHas
KHWJIKA BbIJA€TCA C HIDKHEH CTOPOHBLI JIMCTA.
Brm,uepMa OAHOpAAHAaA, C IIOBEPXHOCTHU

KJIETKH pPaCIlJlaCTaHHBbIE, Ha aﬂaKCHaﬂbHOﬁ

CTOpPOHE CTEeHKHM C/J1abOBOJIHUCTbIE, Ha
abaKcHaJbHOM  M3BUJKCTBIE.  YCTbHUIA
MHOT'0OYHCJIEHHbIE HeINorpyKeHHbIE,
AHOMOLIUTHBIE, PEJKO TeMUMapalUTHble U
aHU3OILMTHBIE, pacmoJioKeHbl
6ecrnopsi04HoO. Me3sodusin

JIOPCUBEHTPA/IbHBIN, PBIXJIBIM, 2-3 pAja
KPYIHBIX IIWPOKUX MaJHCaAHBbIX KJETOK
pacnoJsioKeHbl € aflakCUaJIbHOU CTOPOHbI U
6-8 pAaa0B
abaKCcuaJIbHOM.

ry64yaThIx

MeauaHHaga
KpyIlHas, C MHOTOYMCJEHHBIMU COCyZaMy,
CO BCeX CTOpPOH CKJepupHUIIMpOBaHHAs.

KJIETOK C
JKHUJIKa

BokoBble KUJIKU TaKxe

CKJIepUPULIPOBAHBI U OKpY>KeHbI

napeHXWMHOM 06KJIaaKou (puc. 8).
Strigosella  grandiflora.  HuxHue

po3eTo4yHble JIUCTbs MpPOJOJTOBaTble, Ha
yepellke, MeJK03y64yaTble, ONMylIeHHbIEe 10
Kpald  IPOCTbIMH  KOJIOOBUJHBIMU U
JIBYKJI€TOYHbIMKA  BOJIOCKAMHU. IJNUJepMa
onHopsigHasA. C
aJlakCMaJIbHOM 3nuAepMbl 4-5-rpaHHble C
NpSAMBIMM  CTEHKaMH, abaKCHaJbHOM -

IIOBEPXHOCTHU KJIETKH

pacmiacTaHHble C BOJHUCTBIMU CTEHKaMH.
Ycrbuna
AHOMOIIUTHbIE,

MeJIKue MHOT'OYHCJIEHHBIE,
reMunapanuTHbIe,

pacnoJsioKeHbl
6ecrnopsiI0YHO, HemorpyKeHHble. HapyxHast
CTeHKa yTOJIILeHa.
Meszodun JlOPCUBEHTpPAJIbHBIH: Ha
aZlakCcuaJIbHOM CTOpOHe 2 psjia MaucaZHbIX
KJIETOK, ryb4yaTas nmapeHxuma 5-6-psijiHasd,

pbixisiad € KPYIHBIMHU MEXKJ/IETHUKAMHU. B

dHHU3O0ILMTHELIE,

KJIETOK CHUJIBHO

06/1aCTH MeJJUaHHOW >KUJIKU MaJrcaZHble
KJIETKA OTCYTCTBYIOT. JKMJiKa BblZjaeTcd Ha
abaKCMaJIbHOM CTOPOHE, COCTOUT U3 2-4
CKyIepuPpUIUPOBAHHBIX
BokoBble MNpOBOAALIME NYYKHU

COTMKEHHBIX
IY4YKOB.
MeJIKMe, Ha INollepedyHoM cpe3e - 15-17, ¢

HECKOJIbKUMH cocyZiaMy,
ckyiepeduLUpoBaHHble (puc. 9).
Strigosella scorpioides. Jluct

YAJUHEHHO-JIONATOBU/HbIH,
1eJIbHOKpalHUIM, WHOTAA MeJIKO3yO04aThli,
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OBaJIbHO-y,E[J'II/IHEHHbII;’I, onymeHan‘/'I CTeHKHU KJ/IETOK BOJIHHUCThIE, Ha
O HOKJIETOYHbBIMH B€TBUCTbBIMH u abakCHaJbHONM - H3BUJIMCTHIE, YCTbI/IL[a
ABYJIy4€BbIMH BOJIOCKAMH, C paClIMPpEHHbIM MHOT'O4YUC/I€EHHbIE, dHOMOLMTHLIE, pPEeaAKO
YepeuKoM. 3rm;[epMa oAHOpAAHAad, C reMuvIiapaliuTHbIE u dHHU30L0HUTHLIE,
INOBEPXHOCTH cl)opMa KJIETOK HEIOorpy>KeHHhbIE, pacCiioJioKeHHbIE
paciyiaCTaHHad, Ha aﬂaKCHaﬂbHOﬁ CTOpOHE 6€CHOpH,E[O‘lHO.
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Me3zoduin JIUCTa
JlOpCHUBEHTPAJIbHBIN. [lanucagHan
IIapeHXUMa C a[JaKCUaJIbHOM CTOPOHBI 2-
psAHasd, ryoyaTtas napeHxuMa 5-7 psjHas.
MeXXK/JIeTHUKH HeOoJibliMe. MeauaHHasi
BblJaeTca  C

CTOPOHDBI, Cco BCeX

abakcraJIbHOM
CTOPOH
ckaepudunpoBaHa. BOKOBBIX KUJIOK Ha
nonepe4yHoM cpese 16-18, oHu MeJsikue, C
1-3 cocyamuy, ckaepudUIMpOBaHHBIE.
Streptoloma
CpeZiHero fpyca JMPOBUAHBIN, KPYIIHO- U

KHJIKa

desertorum. Jluct

MeJIK03y64aThIH, ¢ miaacTuHkou 0,5-1,0 cm
AavHbl 1 10 MM Mo muMpHHe 3y6110B, HA
YIJIOILEHHOM
NPOCTBIMU M BETBUCTBIMU TPUXOMAMHU C
JnuaepmasbHble

yepelke. OnymeH

IIUITUKaMU. KJIeTKHU
KpYIIHbIE,
C/1a00BOJIHUCTBIMUA CTEHKaMHU. YCTbHULA
OBaJIbHBbIE, pesiKo
HeIorpyKeHHbIe.

pacmiaCTaHHbIE, co

AHOMOIIMTHbIE U
reMunapalnuTHbIE,
CTeHKa
yToOJIlleHa
Mesoduan wu3osaTepabHO-NATHUCATHbBIN
¢ 3 pdaAaMM DaJMdCaJHbIX KJIETOK Ha
aJlakcuaJbHOH CTOPOHBI u 2
naJiucaJlonog00HbIMM Ha abaKCHaJIbHOM.

Hapy»xnas 3nuepMasbHbIX

KJIETOK HEe3Ha4YHUTEJIbHO.

Mexy HUMU 3-4 psijia pbIXJbIX I'Y6UYaThIX
KJIETOK, MEXKJIeTHUKU KpynHble. [J1aBHas
YKWJIKA IIJIAaBHO BBIJIAeTCs C abaKCUaIbHOU
CTOPOHBI, COCTOMT U3 3-COJMKEHHBIX
CKJIepUPUIIMPOBAHHBIX NPOBOJSIIUX
Ny4koB. bokoBble NMyYKH Ha MONEpPeYHOM
cpese (16-18)
HecKJIepupULUPOBaHHBLIE,
ckJepudunpoBaHHble (puc. 11).
BepxHHUHM JIUCT LieJIbHOKPAWHBIU C
paclIMpeHHON BEPUIMHOW U CYKE€HHbIM
OCHOBaHMEM, oOmnylleH 1-2-KJIeTOYHbIMU
CtpykTypa ero 06oJee
KcepoMopdHas. Ycrbuna
MHOTOYHCJIEHHbIE, 0COOEHHO Ha

MeJIKue -
KpylHble -

TPUXOMaMHU.

abakcuasibHOM  cTopoHe.  [lnacTuHka

Me3opus  Hosiee
mIoTHbIM. Ha ajakcuaslbHOM CTOpPOHE
YeTKO BbIpaXKeHbl 3 psja MaJUCaZHbIX
KJIeTOK C HWHJEeKCOM naJjucagHoctu 3,0-
3,5, Ha abakcuasibHOM cTopoHe - 1,5-2,0. B
MeJAUaHHOU YKHUJIKE 3-5
CKJIepUPUIIUPOBAHHBIX POBOASILIIUX
MYYKOB, GOKOBBIX — 8, T.e. IBHO BBIPAXKEHO
retepoduiusg U

JIUCTAa  TOHDIIIE,

reTepoMopdHOCTh
CTpPOEHUS.

Puc. 11 CXposiie s peiiara JieFe SIciQIANR Sosc CaRAmy A BT TVT S5 SRR,
DOPRARERMATD AP I A T ~ MRARDPUIIS - -,
TP S~ ARRREMA T3 AT DRI -~ AR NS DL USR,

LIS MR A PN RS -
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Me3odusin
NaJIMCaiHbIM: HA aJlaKCUaJIbHOM CTOpPOHE

HN30J1aTepasJibHO-

2 pAga naqdcaJiHbIX  KJIETOK, Ha
abakcuasibHOW - 1-2. Mexay HuMu 3-4
psafia  pbIXJbIX  yO4YaThIX
BBITSHYTbIX TaHI€HTaJIbHO. MeuaHHBIN

IYy4OK  HebOOJIbLIOH,

KJIETOK,

BbIJJaeTCA  C
abakcualbHOU CTOpOHBI, C
HEMHOTOYUC/IEHHbIMU CoCyZiaMy,
ckaepuuUIIMpOBaHHBIA. BOKOBbIE NYyUYKH
Mesikhe, 11-12 Ha mnomnepedyHoM cpese
Takum ob6pa3oM, JUCT BUJOB ceMelcTBa
Brassicaceae IJIaCTUHYAaTbIH,
(Diptychocarpus
strictus, Tetracme recurvata) U TOJbKO y
Leptaleum filifolium

OnyLueH TPHUXOMAMH PA3JIMYIHBIX THUIIOB:

3y64yaTou3pe3aHHbIN

BaJIbKOBATBIMN.

3Be3/yaThble,  JeHJApouaHble  (BUJbI
Alyssum, Meniocus linifolius),
PaBHO/BYJy4YeBble (Streptoloma
desertorum), HepaBHOJIyYeBble (BUJbI
Strigosella, Leptaleum filifolium),

OJJHOKJIETOUHBbIe KproukoBaThle (Alyssum
turkestanicum,  Leptaleum filifolium).
[ycrota  omymieHuss  HaxoAUTCA B
00paTHOM KOppeJssilidu C TOJIU HOU

Hapy>XHOM  CTE€HKHM  30ujepMbl. Y
TYCTOOMNYIIEHHbIX  BUJIOB  Hapy»Hasd
CTEeHKa 3NMU/epMbl TOHKasl.
AnuaepMasbHble KJIETKU

pacmiacTaHHble C BOJIHUCTBIMH  WJIU
WU3BUJIMCTBIMU CTEHKaMHU. [louTH npsiMble
CTEHKH KJIETOK aslaKkcua/IbHOM
anuJepMbl y BUZOB Strigosella, Tetracme.
YcThUnia pacroJio’keHbl OecCHopsiIouHO,

MHOTI'OYHMC/IEHHbIE, HEINOIr'py>XX€HHbIE, B

OCHOBHOM dHOMOIIMTHBIE,
reMvuinapaiguTHbIE, dHHU3O0LMTHLIE.
Hpeo6ﬂaﬂaeT Hn30JiaTepaJibHO-

nasucagueii (80% BuzmoB) Me3o0duiLI C
pas/IMYHbIM COOTHOIIEHUEM MaJUCAAHbIX
kiaetok 1-1; 3-1, 2-2, 2-3, 3-2. 'ybuaTasd
napeHxuMa
MeXKJIeTHUKaMH, 0COOEHHO KPYIHbIMU Y

4-7-psapHas C

68

BUAOB Alyssum, Isatis, Lachnoloma,
Strigosella. TlpoBojsAiiue TMy4YKU BCeEX
BHU/IOB CKJIepUuUIIMPOBAHHBIE.
OCHOBHBIMM 3AIIMTHBIMU [PHU3HAKAMU
JIUCTA BHJIOB ceMelicTBa Brassicaceae
SIBJISIIOTCS OMyIlleHWe U CKIepUudUKaLus

NPOBOASLIUAX MY4YKOB. OcTanbHble
NoKa3aTeJu: MHOTOYHCJIEHHbIE
HeNoTpyKeHHble  yCTbHULA, KpYIHbIE

MEXKJIETHUKH, TOHKas CTEHKa KJIETOK
3MUAEPMbl — MPHU3HAKK Me30MOPPHOCTH.
A®. HnbuHckaa (1986)
sdpemepbl cemelcTBa Brassicaceae (pop
Alyssum) pesyKLMOHHOHN
pPa3BUTHS, B OTJUUYME OT MHOTOJIETHHUX
NPOJBUHYTBHIX KCepOMOPPHBIX BUJOB.
MpI cUMTaeM Me30MOpdHYI0 U
KcepoMOpHYIO JIUHUU pa3BUTHS
JIPEBHUMU U CAMOCTOSITEIbHBIMHU.
CnuCOK HUCI0/1b30BaHHOM
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MMMYHOCTUMYJIATOPOM BHCOJI-2, KpaCHbIM CBETOM U 3J1eKTPOMAarHUTHBIM I10JIeM HU3KOU
4aCTOTbl Ha cojepaHusi (QYHTUTOKCUYHBIX BellecTB (QEHOJbHOM NpUpOAbl -
duTOANEKCUHOB (M30reMUroCCUIloJia M TOCCUIOJI-3KBHMBAJEHTa) B MHQUIMPOBAHHBIX
BO30y/AUTENEM BePTULUJ/JIE3HOTO BUJITA 3THOJMPOBAHHBIX NPOPOCTKAx XJOMYaTHUKA
copta C-4727. YcTaHOBJIEHO, YTO POTOCTUMYJIALUSA CEMSAH KPACHbIM CBETOM UHAYLUPYET
duTOaNEKCMHOOOpPa30BaHWe B UHQUIIMPOBAHHBIX MATOM€HOM TKaHSAX XJION4aTHUKaA B 1,5-
2 pasa 3¢deKkTHBHee IO CpaBHEHHUIO C MpenapatroM bucosn-2 wWaM MHIYKTOpPOM
3JIEKTPOMarHMUTHOW  NpUpPO/Abl. BbifiBJieHa  Koppessilus  MeXAy  COJiep)KaHueM
drTOANIEKCUHOB B TKaHSAX IMPOPOCTKOB, NapaMeTpaMM MHAYKLUOHHBIX KPUBBIX
duyopecueHIMM XJa0podussia U KOJMYECTBOM pACTEHUM C NPU3HAKaMM BUJITOBOTO
MOpa)KeHUsl, BbIpallleHHbIX U3 00pabOTaHHBIX U HEOOPAOGOTaHHBIX MHAYKTOPAMU CEMSIH.
JTO yKa3blBaeT Ha BO3MOXHOCTb HCIOJIb30BaHUSA KPAacHOro CBeTa M CJabbIX
HU3KOYaCTOTHbIX 3JIEKTPOMAarHUTHBIX MOJie B KayecTBe (GaKTOPOB, CIOCOOCTBYIOLIUX
MHTeHCcHuPUKauuu mpouecca ¢GUTOA/NEKCMHOOOpa3oBaHWS B OTBET Ha 3apaxkeHue
XJIOMMYaTHUKA BEPTUILUIJIE3HBIM BUJITOM.

KioueBble cioBa: xyionyaTHUK (Gossypium hirsutum), BepTULUWJIJIIE3HbIA BUIIT,
duTOANEKCUHBI, KPACHBbIN CBeT, QUTOXPOM, 3J€KTPOMArHUTHbIE MOJII HU3KOM 4acTOTHI,
bayopecueHUsA XI0poPUILIA.

REGULATION OF BIOSYNTHESIS OF PHYTOALEXINS IN WILT-INFECTED
COTTON TISSUES BY INDUCERS OF VARIOUS NATURES

M.M. Khotamov
Institute of Genetics and Plant Experimental Biology, Academy of Sciences of the Republic of
Uzbekistan,111208, Yukori-Yuz, Tashkent Region, Uzbekistan
L.G. Akhmedzhanov
Institute of Biophysics and Biochemistry at the National University of Uzbekistan, 100047
Tashkent, Uzbekistan
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Abstract. The effect of pre-sowing seed treatment with immunostimulant Bisol-2, red
light and low frequency electromagnetic field on the content of fungitoxic substances of
phenolic nature - phytoalexins (isohemigossypol and gossypol-equivalent) in infected
etiolated cotton seedlings of S-4727 cultivar infected with Verticillium wilt pathogen was
studied. It was found that photostimulation of seeds by red light induces phytoalexin
formation in cotton tissues infected by the pathogen 1.5-2 times more effectively in
comparison with Bisol-2 preparation or inducer of electromagnetic nature. The correlation
between the content of phytoalexins in the tissues of seedlings, parameters of induction
curves of chlorophyll fluorescence and the number of plants with signs of wilt lesions
grown from treated and untreated seeds with inducers was revealed. This indicates the
possibility of using red light and weak low-frequency electromagnetic fields as factors
contributing to the intensification of phytoalexin formation in response to Verticillium wilt
infection of cotton.
Key words: cotton, Gossypium hirsutum, Verticillium wilt, phytoalexins, red light,

phytochrome, low frequency electromagnetic fields, chlorophyll fluorescence.

BBeaeHue

BaXxHbIM 3BEHOM B TEeXHOJIOTHH Jis uHTeHCcMPUKALUKM HMMYHHBIX
BO3/leJIbIBAaHUA  CeJIbCKOXO3IMCTBEHHBIX peakuuu XJIONTYaTHUKAC 11eJIbI0
KyJIbTYp fIBJSETCS 3alllUTa pacTeHUU OT NOBbIILIEHUSA BUJITOYCTOMYUBOCTH
BpeJiHbIX OPraHM3MOB, KOTOpas NpUMeHseTCs CTUMYJIMPOBaHHUEM
OCYIeCTBJISAETCS C IOMOIIbIO dUuTOaNIEKCMHOOOpPAa30BaHUsA B  TKaHAX
pa3/IMYHbIX  METOJ0B:  CeJIeKLIMOHHO- pacTeHHsT C TOMOILbI  pas3/IMYHbIX
CEMEHOBO/YECKHUX, arpoTexXHU4YecKHX, XMMHWYECKUX BelleCTB OWUOreHHOHW U
bU3UKO-MeXaHUYeCKUX, XUMUUYECKUX, abuoreHHOM IpUpPO/ibl nyTeM
o6uosornyeckux u aAp. [1]. Cpegu Hux 3aMayuMBaHUA  CeMfAH, ONPBICKUBAHUA
onpejieJleHHOe MeCTO 3aHUMMAlOT pacTeHUH B pas/iMyHble $pa3bl pa3BUTHUSA U
3alUTHbIE MEPONPUATHUS, B OCHOBE T.IL. [12-14]. OxHako HIKPOKOe
KOTOPBIX JIEXKUT MH/AYyLUPOBaHUeE IpUMeHeHHue XUMHYECKHUX CpeAcCTB
60J1e3HEeyCTOMYUBOCTH pacTeHUMn 3aLLUThI pacTteHuu uMeeT pan
MMMYHOMOZYJIATOPaMHU dusuko- OTpULATEbHbIX nocsae CTBUM:
XUMHYECKOW NpUposl [2-5]. 3arpsisHeHHe OKpy»Karlen cpezbl,
Kak HW3BECTHO, MOBBIIIEHHE BO3MOKHasl ajanTtauus rpuba Verticillium
YCTOMYUBOCTHU XJI0MYaTHUKA K dahliae Kleb - BO30OyUTE NS
HOpPaXKEHUIO BO30yauTeIEM BEPTULU/IJIE3HOTO  BWJITA, MOSIBJIEHUE
BEpPTULMJIJIE3HOT0O BWJITA - TpPUOOM HOBBIX BHUpPYJIEHTHBIX pac INaToreHa H
Verticillium dahlia Kleb Bo MHOTUX c1y4asix TOKCUYECKOe BJIUIHHE Ha I0JIE3HYIO

3aKJiro4aeTcs B VHAYLUPOBaHUU MHUKpPOPJIODY.
O6uoCMHTe3a B  TKaHAX  pacTeHUH Ha dUTOANEKCMHOOOPA3yOLIYIO
dUTOANEKCUHOB, TaKUX KakK CIIOCOGHOCTb pacTeHMH B OTBET Ha
M30reMUT'0CCUIION U rOCCHIIOJI- 3apaxeHHe INaTOreHaMHu CyleCTBEHHOe
3KBUBAJIEHT, TOKCUUHBIX /1JI1s BO3OYAUTEIS BJIMSIHUE OKa3bIBAIOT dakTophl
[6-11]. OKpy»Katollieil cpeZibl U GU3UO0JI0THUYECKOE
COCTOSIHHE caMoro pacTUTEJIbHOIO
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opranusMma. CBeT Takke  SBJSETCA
UHAYKTOPOM (PUTO0aJeKCMHOOOpa30BaHUA
B pacTUTeJbHOU TKaHU. Tak, Hampumep,
yabTpaduosieToBoe 00JydeHUe (JJUHBI
BOJIH MeHblIe 0,4 MKM) CeEMSH U pacTeHUH
BO30yXK/JaeT  3allluTHbIEe peakuuu
pactenuin [15, 16]. B To e Bpems,
co3JaHue cTpecca C
yAbTPadHO0JIETOBOTO 00JIy4eHHUSs

psz HeJJ0CTaTKOB,

MOMOILbIO
uMeeT
CBSI3aHHBIX  C
JleCTPYKTHUBHOTO
JIeCTBUSI HE TOJIbKO Ha MaKpOMOJIEKYJIbI

BO3MOXHOCTbIO ero

aToreHa, HO U Ha 3JIeMeHTbl pacTeHHUs-
Kpome npouecc
yJAbTPadH0JIETOBOTO 006/1y4eHUs
TPYA0EMOK U Hebe3BpesieH JUist
opraHusma yesioBeka [17, 18].

X03AHWHa. TOro,

AnbpTepHaTHUBOU
yJAbTPadUO0JIETOBOMY 00JIy4YEeHUI0
ABJIAETCA  KpaCHbIA  CBeT, KOTOPBIY,
UHAYLUPYS peakLuio [MC-TPaHC

M3oMepusanuu xpomodpopa ¢uToxpoma -
OUJIUTPUEH-PA30MKHYTOTO

TeTPaNMpOJIbHOTO LMKJIA, aKTUBUPYET
OUTOXPOMHYIO CUCTEMY PacTeHUM W, TeM
CaMbIM, peryaupyet MHOTHE
MeTabo/IMuyecKHe Mpolecchbl KjaeTKd [19-
22], B TOM qucie u
duToanekcuHoobpazoBanue  [2, 23]
KpoMe TOro, mnokasaHa BO3MOXHOCTb
NOBBILUIEHHUS] YCTOMYUBOCTH pACTEHUH K
pa3IUYHBIM Bpe/IHbIM dakTopawm,
BKJIIOYAsd BO30OyjuTesiell GoJie3HEeH, C
IIOMOILbIO KpPaTKOBPEMEHHOT0
CTPECCUPYIOILETO BO3/IeMCTBUS

MHJYKTOpaMH{ pas/JM4YHON HPHUPOJBI, T.€.
3aKasiku pacteHuil [3]. HcciaepoBaHus
psizia aBTOpoB [4, 5, 24-26] nokasasiy, 4To
K TaKUM HHJYKTOpPaM MOXHO OTHECTH U
3JIeKTPOMarHUTHbIE noJist HU3KOU
4acTOThl. Y4yWTbIBasg 3PQPEeKTUBHOCTb U
IPOCTOTY

HHU3KO4YaCTOTHBIX

MCI0JIb30BaHUSA ca1abbIx
3JIEKTPOMArHUTHBIX
noJied Jjisi 06pabOTKU pacTeHUH, a TaKxKe

X HEI‘/’ITpaJIbHOCTb B CMBbICJIE

9KO0JIOTUYECKOTO BJIMSTHUS, ObLJIO
WHTEPECHO CPaBHUTH JIeHCTBUE KPACHOTO
CBeTa U
HU3KOH 4aCTOThl B Ka4yeCTBe WUHAYKTOPOB
duToanekcuHOOOpa3zoBaHUs B
XJIOMYATHUKA, MHPUIUPOBAHHBIX
BO30y/MTeJIeM BepTULMJIJIE3HOTO BUJITA C
HU3BECTHBIM

XMMHU4YECKUM npenapatoM bucon-2 [3, 12,

3JIEKTPOMArHUTHBIX noJie

TKaHAX

UMMYHOCTUMYJIAITOPOM  —

14]. [Ipu 3TOM 3G PeKTUBHOCTb
uccieayeMblx B JKCIepUMeHTax
VHAYKTOPOB 3aLMTHBIX peakuui
XJIOMYaTHUKA KOHTPOJIMPOBAJU TaKXe
MEeTO/I0M  HHAYKUHUH  JyopecueHI MU
XJIOpOdUILIA, napaMeTphbl KOTOpOH

a/leKBaTHO OTpaxaloT (HU3H0JIOrHYecKoe
COCTOsIHME pacTeHui [27-32], B TOM uucie
Y UX YCTOMYMBOCTB K puTonaTroreHam [33-
38].

Ilesibl0 JAaHHOM PaGOThI SIBJSAIOCH
CpPaBHUTEJIbHOE UCC/elOBaHUE BJIMSHUSA
Bbucos-2,
HU3KOU

HMMYHOCTHUMYJIATOPA
3JIEKTPOMarHMUTHBIX
4acTOTbl U  OMOJIOTHUYECKU-aKTUBHOTO

noJien
KpacHOro CBeTa Ha  YCTOMYHUBOCTH
copTa C-4727 K
BO30OYAUTENI0 BEPTULM/IJIE3HOTO BUJITA
MeTOo/laMU OLIeHKH
peakuuu CBEPX4YyBCTBUTEJIBbHOCTHU

XJIOIMYaTHHKA
HMHTEHCHBHOCTHU

MHQUIMPOBAHHbIX MAaTOT€HOM TKaHed U
XapaKTepUCTUK WH/YKIUY
bJyopecLieHIIMH JINCTbEB PACTEHUM.
OGBbEKT M MeTO bl ICC/IeAOBAHMS.
B asKkcmepuMMeHTax MCHOJIb30BaJU
ceMeHa  BOCHPUMMYHBOIO K
xjaon4yaTHuka copta C-4727 (G.hirsutum

L.), KOTOpbIN

BUJITY

BbIpallliBaJIx B
BeretTagquoOHHBIX cocyax Ha
MNpoCTEPHUIIN30BAHHOM BEPMHUKYJINTE,

oboraijeHHOM THTaTeJbHOU  CMEChIO
BesoycoBa [39]. B ¢ase 6-7 HacTosuux
JINCThEB pacteHus XJIOMYaTHUKA
MHOULMPOBaIU
HHOKYyJIIOMOM pacbkl-2 rpuba V. dahliae

Kleb w3

AO3HWPOBAHHBIM

KOJUIEKIIUM  PUTONATOTEHOB
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HMHcTUTyTAa reHEeTHUKHU 151 cogepxkanue UIT  BblUMCAAAM  TIpU

3KCIepUMeHTa/IbHON OUOJIOTUM pacTeHUU
AxagemMun Hayk Y3b6ekuctaHa u3 pacyeTa
2,5 maH cnop/mia. KoHTposieM cayxuau
pacTeHus, B CTeOJIM KOTOPBIX C NOMOLIbIO
KallW/isipa BBOAMWJIM JUCTUJIJIMPOBAHHYIO
BoAy [6].

3apaxeHMe pacTeHUH MPOBOJUIIU
MHBbEKLMEeM HHOKYJIOMa C IOMOILIbIO
TPOMHOI0 yKOJIa IINpULIEM B CTebesb.
WHOKy/IAT 0CBOOOXJAa/M W3 IUNPULA B
BU/le KaIlJIM CyCIeH3WM Ha KOHLe HWIJIBL
WUrny BBOAUIM B cTebesb N0J yIJIOM B 45.

Kamia BcaceiBajsacb B cTe6esib, U 3TO

JlaBaJio BUJUMOE NOATBEPXKIEeHUE
MHOKyJALUU. [losiBJIeHMe Ha HWXHUX
JIUCTBSIX XJIOMYaTHUKA XJI0PO33,
noXkeJTeHWe TKaHEed W HeKpoTu3alus
Y4aCTKOB JIUCTOBOU IJIACTUHKU
CBU/I€TEeIbCTBOBAJIU 0 HOpaXKeHUHU

MHPUIIMPOBAHHBIX paCTEHUI BUITOM [6].

[Ipy uccnepoBaHuM NapaMeTpoOB
peaknuu CBEPX4YYBCTBUTEJBHOCTH
MCII0JIb30BaJIN 3THUOJIMPOBAHHbIE
[IpopocTku
BbIpallMBaJMCh B TepMocTaTe npu +24 C.
18 - 20 pgHeBHble 3THOJUPOBAHHBIE
IPOPOCTKM YyKJaJblBaJi B BAaHHOYKU U
noJBepraju nyTeM
00paboTke  HWHJYKTOPOM
nopaxeHuss us pacyera 0,05 mr/100 mna

FTHINOKOTHUJ/IM XJIOIMYAaTHHKA.

ONPBbICKUBAHUA
BUJITOBOTO
KauyecTBeHHBIN

BO/JbI. COCTaB

dUTOANEKCUHOB (PA) onpeessan
MEeTO/I0M TOHKOCJIOMHOW XpoMaTorpadpuu
Ha muaactuHkax Silufol-UV-254 ¢upmbl
(Yexus).

onpepesieHre GUTOATEKCUHOB NPOBOJUIN

Kavalier KosinyectBeHHOE
3JIIOUPOBAaHUEM MATEH C XpOMaTOrpaMMm
cMecblo  6GeH3os-MeTaHoa — (9:1) w
M3MepeHueM MHTEHCUBHOCTHU OKPAaCKHU Ha
$OTO3/IEKTPOKOJIOPUMETPE NPU  CUHEM
ceetobuabTpe. B KayecTBe cTaHJapTa
CITY KU

XpOMaTOrpaMMBbl.

3JII0aT H3 YUCTOU 30HbI

KosimyecTBeHHOE
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NIOMOIIU 3apaHee COCTaBJIEHHOTO
KaJIMOPOBOYHOTO rpaduka C
HCIO0JIb30BaHUEM 4YUCTOro npenaparta UIT
ctaHzgapra. I[lonyyeHHble
pe3yJIbTaThl BbIpa)ka/ld B MKT Ha I' CbIpOU
TKaHU 3TUOJIMPOBAHHbIX IPOPOCTKOB [6].
CemeHa mnepej nNpopallMBaHUEM B

TEMHOTE JUIST

B Ka4decCTBe

NoJIy4YeHHUs
3THUOJIMPOBAaHHbIX NPOPOCTKOB W Iepej
IIOCEBOM B  BereTalyUOHHbIe  COCY[bI
obpabaThiBaJd  MUMMYHOCTUMYJISITOPOM
Bucon-2 nyteM 3aMayMBaHUSA B pacTBope
npenapara (HopMa pacxoza mnpemnapara 1
n/T), 3JIEKTPOMAarHUTHbIM  [OJIEM
reHeparopa 3JIEKTPOMAarHMUTHbBIX
VIMIIyJIbCOB C 4acTOTOM 4 'l © MarHUTHOU
uHaykuued 200 — 500 HTa B Teuenue 30
MUHYT [25]. 06/1yyeHre ceMsIH IPOBOAUIIU
B TedyeHUMe 5 MHUHYT KpPacHbIM CBETOM
CBETOAMOJIOB (MaKCUMyM H3Jy4dyeHUs1 660
HM) COIJIaCHO METOAY, OIHWCAaHHOMY B
nateHTe [40].

HMuayuupoBaHHyo  (JyopecleHI1Io
xjaopodusia (MOX) ncTbeB KOHTPOJIbHBIX
(HeMHPULMPOBAHHbIX) u
HHPUIUPOBAHHBIX BO30y/HTE/IEM
BEPTULUIJIE3HOTO BUJITA pacTeHUM
M3MepsJM Ha 7 CyTKU IOCJe 3apakKeHMUsl.
QyHKIMOHATBHYIO aKTUBHOCTb
dotocunTeTuveckoro anmapata (PCA)
aCCUMUJIMPYIOIUX TKaHeW XJ0m4aTHHUKaA
OLleHMBaJM MO MOKa3aTeJsM HHAYKLUU
dsyopecueHIUU xjaopodusia
NOpTaTUBHBIM  ¢uyopuMmeTpoMm  [41]:
HCTOYHUK cBeTa - cBeToauoa, 450-470 um;
npueMHUuk - P-I-N doToguon; Bpems
3aMuCcU KUHeTUKHU ¢uiyopecieHIuu g0 10
MUH c paspewenueM 0,01 c. IIpu 3atom
WCIIOJIb30Ba/IM CJIeJyIolllee COOTHOUIEHHE
napaMeTpoB  HUHAYKUMOHHOW  KPUBOMU
¢dayopecuenyuu auctoeB: (Fu - Fr) / Fu -
CTeleHb

dayopecueH UK

CHHXKEHHA HWHTEHCHUBHOCTH

xjaopoduia,



XapaKTepusymrllas VHTerpaJbHYI0
aKTUBHOCTb $OTOCHHTETUYECKOTO
anmapara, rae Fm - MakcuMasbHOe

3HauYeHHe UHAYKIUU dayopecueHuy, Fr -
CTallMOHapHoe 3HadyeHHe (JyopecleHUU
ocjie  CBETOBOW  ajanTaluu
pactenusd [29, 38, 41].
JKCIlepMMeHThbl NpoBoAuMJIU B 3-4
KpaTHOM Pe3ybTaThl
06paboTaHbl METOJAaMU MaTeMaTU4YEeCKOH

JINCTA

ITOBTOPHOCTH.

CTaTUCTUKHU [42].

PesybTaThl
®u31010r0-6MOXMMHUYECKOE
u3y4yeHue pa3JIUYHBIX CTOpPOH
KU3HeAesATeJbHOCTU  pacTEeHUW  JlaeT

BO3MOXXHOCTb MCIOJIb30BaTb HWMMYHHbIE
CBOMCTBa CaMOro OpraHMU3Ma, C MOMOLUIbIO
KOTOPBIX OH 3allUIIAeTCs OT HalaJeHUs
pUpo/e.
NoKa3aJsii, 4YTO Kak

NaTOTEHOB B Pe3ynbTaThl
HUccie0BaHuM
KpaCHbIN CBET (KC), TaK U
3JIEKTPOMarHUTHbIE noJss HU3KOHU
(OMIT HY) pelicTBylOT Ha

XJIOIMYaTHHKA

4aCTOThI
NPOPOCTKHU
$U3M0JI0TMYECKU-aKTUBHBIM IpenapaTaM
(uHAYKTOpaM), KOTOpbIe
MMMYHHBbIE CBOWCTBA

dHaJIOTMYHO

aKTUBUPYIOT

pacTeHuy,
NpOAYLMPOBAHUU
GUTOAIEKCMHOIIOIOOHBIX BeELIECTB MpPHU

MMPpOABJIAOIINXCA B

KOHTAaKTe C IaTOr€éHOM.

P
rPiter
N

Puc.1. XpoMaTorpaMMel KOJUYECTBEHHOTO
coJlepiKaHus M30TeMUT0CCUIIoIa u
TOCCUMNOJI-9KBUBAJIEHTA B TUIOKOTHWJIAX
3TUOJIMPOBAaHHbBIX IPOPOCTKOB
xJionyaTHUuKa copta C-4727 4epe3 48 yac
nocie uHuuupoBaHus rpubom V.dahliae
(uHekyroHHass  Harpyska 2,5 MJH
cnop/mia). 1 - KOHTpoJib (ceMeHa mepef,
1oceBOM He o6pabaTbiBajiv, IPOPOCTKU He
MHOULUPOBAJIM HUHAYKTOPOM BUJITOBOIO
nopaxeHusi), 2 - (ceMeHa nepeJ; I0CEBOM He
06pabaTbIBaIH, IPOPOCTKHU
vuHoéunupoBand), 3 - (ceMeHa Tmepef,
o6pabaThiBajJii  NpemnapaToM
Bucousi-2, npopoctku uHuyuposanu), 4 -
(cemeHa mepen moceBOM 06pabaThIBaiM B
3JIEKTPOMarHuTHOM  TOJIE,

IMoCceBOM

IPOPOCTKHU
HHOUIUPOBAJIH), 5 - (cemeHa mepejn
I0CEBOM 00pabaThiBa/iMi KPACHBIM CBETOM,
NPOPOCTKH UHPUIUPOBAJIH).

AHany3 XpoMaTorpaMM MO3BOJIUJI
BbISIBUTb, YTO 06paboTka ceMsaH KC wu
IMII HY VHAYLUpYyeT peakLu1o
CBEpPXYyBCTBUTEJbHOCTH B

PIHCl)I/IL[I/IpOBaHHbIX IMIaTOT€eHOM TKaHAX
TMIIOKOTUJIEeN 3THUOJINPOBAHHLIX
IPOPOCTKOB XJIOIIYaTHHUKA. 30HBI
XpoMaTorpamm, B KOTOPbIX
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onpenensaTcs ¢uToasekcunbl (PA) -
uzoremuroccunosn (MUIT) wu roccunos-

3KBUBAJIEHT (I'3), OKpalIWBaKTCA
GJII00pOrIIIMHOM 3HAYUTEJIbHO
UHTEHCUBHEE B ciy4ae, ecu

WCI0JIb30BaJId NMPOPOCTKH, BbIpallleHHbIE
M3 00JIy4eHHbIX MHAYKTOPAaMU CeMSsH, MO
CpPaBHEHMUIO C TeM, KOTja MPOPOCTKU OBbLJIU
NOJIyYeHbl M3 HEOOJyYEHHbIX CEMSH.
TakuM o06pas3oM, XpomaTorpapuyeckas
XapaKTepHUCTHUKA XJI0POPOPMHBIX
3KCTPAKTOB OMNbITHBIX U KOHTPOJIbHBIX
NPOPOCTKOB XJIOMYAaTHHUKA KayeCTBEHHO
yKa3bIBaeT Ha GA-uHAYLMPYIOILYIO
akTuBHOCTb KC 1 SMII HY.

JlaHHBbIE, npejcTaBJieHHbIe B
TabJIMIE, OTPAXKAIOT BJIUSHUE 06JyYeHHUS
ceMaH xJsonmyaTHuka KC m 3MII HY Ha
KOJINYeCTBEHHOE coiep:KaHue DA,
00pasyrolMXCsd B TKaHSIX MPOPOCTKOB

yepe3 48 yacoB nocjie WHGUIHUPOBAHUSA

B036y,£LI/ITeJI €M BEPTULOHJIJIESHOI'O BHJITA.

OHprCKI/IBaHI/Ie 3THUOJINPOBAHHBIX

NPOPOCTKOB npenapaTom rpuba
BbI3bIBaeT UHAyKUMI0 PA-o6pa3oBaHuUA,
OZJHAKO 06paboTKa ceMsiH

VMMYHOCTUMYyJATOpoM bucon-2, Takxe
KaKk pOTOCTUMYJISALUS U CTPECCUPOBAHUE
ceMsdH nyTeM Bo3gedctBusas IMII HY
NPUBOAAT K 3aMeTHOMY ycuieHuio DA-
MHAYLMpYIOLeH

MHQULIMPOBAHHbBIX
3THOJIMPOBAaHHBIX MPOPOCTKOB. B To ke

CIIOCOOHOCTH
TKaHeU

BpeMsd, cjefyeT OTMEeTUTb, 4YTO IIOJ
BiavaHueM KC yBesndeHue copepxaHHA
UIT okazanock B 1,5-2 pasa 6oJiblile MO
CpaBHEHUIO C
vHAynupoBanHbiM - OMII  HY  wm

TaKOBBIM,

npenapatoM bucos-2. OTMedaeTcs Takxe
HeboJiblIasl pa3HULA B coZiepkaHuu '3 B
BapHaHTax c npejgobpaboTkon cemsiH KC,
3MII HY uiin UMMYHOCTUMYJISITOPOM.
Tao6mna

BiiMsiHMe 06paGOTKU CeEMSH UMMYHOCTUMYJIATOPOM BHCo0J1-2, 3/1eKTPOMarHUTHBIM M0JIEM
HU3KOM 4YaCTOThI MJIM KPACHBIM CBETOM Ha KOJIMYECTBEHHOE cojepKaHue GUTOa1eKCHHOB B
3THOJIMPOBAaHHBIX IPOPOCTKaX XJioNyaTHUKa copTa C-4727 yepe3 48 yac nocjie
uHunupoBaHus rpu6omM V.dahliae (nH$peKMOHHAas HarpyskKa 2,5 MJIH ciop /M) u
KO0JIMYeCcTBO pacTeHuil (B % oT 0611ero 4yuc/ja) c IpUusHaKaMy BepTULM/IJIE3HOT0 YBAAAHHUA

UIT I'a % Mopa’KeHHbIX
BapuaHT
MKT /T CbIpOM TKaHU pacTeHnM

KoHTpo/b - - -
v.d. 19,4+2,28 24,9+2,66 23,1
Bucos-2+V.d. 24,3%2,29 27,7%3,17 12,0
IMII HY+V.d. 23,9+2,55 28,6+3,04 12,5
KC+V.d. 30,0+£3,11 32,8+4,05 4,9

Ilpumeuanue: V.d.- unduyuposarue 2pubom V.dahliae. UFnmepeas dosepumenbHoli
geposimHocmu cpedHux 3HayeHull 6bi1 He meHee 95% (P<0,05).

IdpdeKkTUBHOCTD BJIMSIHUS
npemnapara bucos-2, KC u 9MII HY Ha
YCTOWYHUBOCTD XJIOMYaTHUKA K

3apakeHU1 (QUTONATOreHHbIM TpPUOOM
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KOHTPOJIMPOBAJIN TaKXe MeTOoA0M

MHAYKUMK duyopecueHUUH xaopoduiia

(MDX) JINCTbEB pacTeHUM
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Puc.2. BausHue 06pa6omkKu cemsiH UMMYHOCMUMYASIMOPOM Bucoa-2, 3.1eKmpomMazHUMHbIM

nosiem HU3KOl Yacmomsl Uau KPAacHbIM ceemom Ha 3HavyeHue napamempa (Fy - Fr) /
Fuv UHOYKYyuoHHBIX Kpussix gh1yopecyeHyuu X/10poguiia Aucmeves UHGUYUPO8AHHO20
eepmuyu/1/1e3HbIM 8UAMOM XjAonyamHuka copma C-4727. H3mepeHue npu O./uHe
80/1Hbl 690 HM (A) u 730 Hm (B). 1 - KOoHmposab (cemeHa neped hocegom He
o6pabamvieaiu, nNPoOpocmMKU He UHPUYUPOBAAU UHAYKMOPOM  B8U/IMOB020
nopasiceHusi), 2 - (cemeHa neped nocegoM He o06Gpabamsieaau, npopocmMKuU
uHuyuposaau), 3 - (cemeHa neped nocegom o6paGamsieaau npenapamom bucona-2,
npopocmku uH@uyuposaau), 4 - (cemeHa neped nocegom o6paGamvigaau 8
3/1eKMpPOMAZHUMHOM NoJjie, NpopocmKu uHuyupoeanau), 5 - (cemeHa neped nocegom
o6pa6amvieanu KpAcHbIM C6emoM, npopocmku uH@uyuposeaau). Humepesan
dosepumenbHOll 6epossMHOCMU cpedHUX 3Ha4eHull 6611 He MeHee 95% (P<0,05).

JlaHHble, MpeJicTaBJeHHble Ha PUC.2 CpaBHEHHID C BapUAHTOM 3apaXKeHHUs
noKasaJy, 4YTO MHOUIMpOBaHUe pacTeHUH 6e3 npeso6paboTKu
XJIOMMYAaTHUKA BO36yUTE/IEM HHAYKTOpaMH, ypoBHe. [Ipu 3TOM pasHula
BEPTULM/IE3HOTO BHWJITA MNPUBOAUT K B 3HAYEHUHM MapaMeTpa MO CPAaBHEHHIO C
OYTH 2-KpaTHOMY YMEHbIIEHHUIO KOHTPOJIEM (3mopoBbie pacteHus)
napametpa (Fu- Fr) / Fu U®X, usmepenHoi coctaBuia 17% wu 26% B ciaydyae c

KakK IpHU AJivHe BoJIHbI 690 HM, Tak U 730
06paboTKa CeMsH
Bucos-2 U

HM. IIpexanoceBHas

VMMYHOCTUMYJISTOPOM
UHJAYKTOPOM 3JIEKTPOMAarHUTHOM
IIPUPOJbI

I[IPpOTEKTOpPHOE ILLeI‘/JICTBI/Ie OT HEraTuBHOTI'O

OKa3bIBAKOT CyluieCTBEHHOE

BJIMSIHUS duTonaroreHa: 3Ha4YeHUs
napameTtpa UPX, usmepennsie npu 690 HM,

dukcupoBasuchb Ha 0OoJiee BBICOKOM, IO

HHJYKTOPOM XUMHYECKOU U PU3UYEeCKOU
NpPUPO/Ibl, COOTBETCTBeHHO. HaubGosbimni
s dexT s
npejanoceBHOM $oOTO0O6pabOTKMU
3HaueHUs u3MepsieMoro napametrpa MOX

OTMeY€EH BApHWaHTa

CeMAH:

He OTJUYaJOoCh OT KOHTposad. B To xe
BpeMs1, usmepenue UPX npu JJyinHe BOJIHBI
730 HM noKa3saJio cieAyrolre pe3ybTaThl:
eciu mnpepobpabotrka cemsaH KC Takxke

75



INTERNATIONAL SCIENTIFIC JOURNAL "MODERN BIOLOGY AND GENETICS" 2023 Ne4 (6) ISSN: 2181-3396

((\/
MIOJIHOCTBIO MpeAOoTBpalllaeT yMeHbIIeHHe
3HayeHusa napametpa (Fm - Fr) / Fu, TO B
caydyae C  BapUaHTOM  INpPUMEHEHHUs
npernapara Bucous-2 NPOTEKTOPHbIN
apdekT cocraBua TOJABKO 77,9%, a B
BapuaHTe ¢ IMII - 76,4%.
O6cyxaeHue
BreIsiBJIeHHBIE B HaCTOSAIIEM
HccieIoBaHUU pasanuus B
3pPEKTUBHOCTH PErYJSITOPHOTO BJMUSIHUS
WHJYKTOPOB Ha WHTEHCUBHOCTh
3aLUTHBIX BO30yUTE N
BEPTHULMJIJIE3HOTO peakuui
XJIOMYaTHUKA CBSI3aHbl, MO-BUAMMOMY, CO
cnequGUIHOCTbHIO JelcTBUSA KC,

ONOCPEel0BAHHOTO dbUTOXpOMHOMN

IpPOTUB
BUJITA

cucteMou, Ha 3T1oT npouecc. CorsacHo
HaCTOSIIIMM NpeacTaBiaeHusM [19, 21, 22],
OTJIMYUTEJSBHOM OCOOEHHOCTBIO y4YacTUs
duToxpoma B peryasiiuu
bU3M0I0rNIecKux IPOLIECCOB
pPacTUTEJbHOIO  OpraHu3aMa  SIBJISIETCS
AHTAaroHW3M B JEeWCTBUM KpacHOTO H
(AKC) =Ha
WHTEHCUBHOCTh  HX

JlaJIbHET0
MHULMALMI0 U

NIPOTEKaHU4. B
Jl0Ka3aTeJIbCTBOM

apPekToB KC
IPOTHUBOMOJIOKHOCTD

JanbHero KpacHoro cBeta (/IKC) Ha cuHTe3
®A: B oTsinuMe OT npeo6paboTKU CeMsH
KC, aKTUBHUDYOLIEU GUTOXPOMHYIO
CUCTEMY U TeM CaMbIM CTUMYJIUPYIOILLEN

KpacHOTro CBeTa
3TOH
cneiuGUIHOCTH

ABJISIETCS

CBAI3H,

necteua KC wu

®A-obpazoBaHue, obpaboTrka cemsiH JJKC,
NpUBO/SALAsA K 06paTHOU GOTOKOHBEPCUU
duToxpoMa M3  aAKTUBHOW Pak- B
HeaKTUBHYW Pk-dopmy, He BJMseT Ha

30PEeKTUBHOCTb  3alUUTHBIX  peakL Ui
MHQPUIIMPOBAHHBIX PaCTEHUH XJIOMYaTHUKA
10 CPAaBHEHUIO C KOHTpPoJeM [7]. ITOT pakT
MOXeT CBU/IETEJIbCTBOBAThH B M10JIb3y TOrO,
yTo 06siyueHue ceMsH KC 4yepe3 kackaf,
$UTOXPOM3aBUCUMBIX peakLun

CHOCOGCTByeT CHATHIO MeEXaHHu3Ma
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cylnpeccuu
peaklUIl CBEepPXYYBCTBUTEJbHOCTU MpPHU
3apaXeHUM  pacTeHUHW  BO30OyJguUTeseM
BEPTULUJIE3HOTO CyuecTByeT
[6], 4yTO MexaHM3M CyHpeccuu
6osee 3pPeKTUBHO QYHKIUOHUPYET B
BOCIIPUMMYMBBIX K
XJIOMYATHUKA, MO3TOMY OHH, B OOBIYHBIX
YCIOBUSIX XapaKTepPU3YITCS HEBbICOKUM
cojiep>kaHueM B TkaHsax PA. OHako, nocie
CHSITUSI 3TOTO MexaHHU3Ma NOoJ JeHCTBUEM
aKTUBHOH  QOpMBbI
reHOTHUIIbl NPUOGPETAIT CIOCOOHOCTh K
CYyllleCTBEHHOMY MOBbILIEHHUIO ypOBHS DA-
006pa3oBaHUs, KaK 3TO OTMeuYeHO JJis
MCC/IeIOBAHHOI'0 B HAIIUX 3KCIEepPUMEHTax

reHoB, OTBETCTBEHHBLIX 3a

BHWJITA.
MHEHHe

BWJITYy T€HOTHIIAaX

duToxpoma, ITH

copra xsionyaTHUKa C-4727.

[lon peiicTBMeM HecneuudpUUeCKUX
cTpeccyupyomux (GakTopoB, K KOTOPbIM
3JIEKTPOMArHUTHOE
ceMsH,

OTHOCHUTCS U
CTpeccupoBaHUe MeXaHU3M
o6paszoBanHusi PA gpyroi. B oTBeT Ha

HecrieUUUECKUN CTPeCccop pa3BUBAETCS

0oJibIIas U CJIOKHasI Iernovyka
HecrneluGUUEeCKUX OTBETOB  pacTeHHs,
BKJIIOYAKOIAsA M JKCIPECCHI0 3alUTHBIX
reHOB  C  TMOCJHeAYIOIUM  CHUHTE30M

3allMTHBIX pepMeHTOB U T.JA. [4, 25, 26].
Briosine
pasnuuusg B MexaHu3Mmax BiausgHUA KC u
IMII HY Ha cucteMy 3allMTHBIX NPOTUB
nopaXKeHUs peakuui
XJIOMYaTHUKA 00YyC/1aBJIUBAOT, B KOHEYHOM

BEPOAATHO, UYTO UMeEWUUecs

BHJITOBOTI'O

uTore, pasHuly B 3dPekTuBHOCTU PA-

WHAYLUpPYOLer
MHOUUMPOBAHHBIX TKaHEH MPOPOCTKOB,

CIIOCOOHOCTH

BbIpalleHHbIX U3 (OTOCTUMYJIUPOBAHHBIX
Y CTPECCUPOBAHHBIX B 3JIEKTPOMAarHUTHOM
noJie ceMqH. Pasnuuusa B cogepxkanun PA,
0c06eHHO UIT, B ONBbITHBIX U KOHTPOJIbHOM
(6e3 npuMeHeHUs1 UHAYKTOPOB 3aLlMTHbBIX
peakiuii)
KOpPPEeJIUPYIOT C KOJIMYeCTBOM PACTeHHUM C
IpU3HAKAMHU BHWJITOBOTO IOpPAXKEHUs U

BapUaHTaXx XOPOIIO



NPX
NaTOreHOM TKaHeW XJIoMYaTHHUKA. IJTOT

napamMeTpaMu MHOQUIIMPOBAHHBIX
bakT sABJdeTcA elle OJHMM BeCOMbIM
Jl0Ka3aTeJbCTBOM
npuMeHenusa KC u IMII HY B kaudecTBe
MHAYKTOPOB NOBbILIEHUSA 3QPEeKTUBHOCTH
MexaHn3Ma PA-o6pa3oBaHUs B OTBeT Ha
3apaXkeHHue

BO3MOXHOCTH

XJI0MYaTHUKA
BEPTUIMJIJIE3HBIM BUJITOM.

B HacTos11ee BpeMs [i/151 OBbILIEHUS
BUJITOYCTOMYUBOCTH
HIMPOKO
BelllecTa -
CBEPX4YYBCTBUTEJbHOCTH
[13].
HCC/eloBaHMM MoKa3and 3GPEeKTUBHOCTD
aJIbTepHAaTUBHbIX

XJIOM4aTHUKA
NPUMEHSATCA  XMMHU4YECKUe
WHYKTOPBI peaknuu
3apaKeHHbIX
TKaHeH PesysbTaThl HalIKUX
MH/JYKTOPOB
YCTOMYUBOCTH
BO30YyUTEJNI0 BEPTULUJIJIE3HOTO BUJTA —

3JIEKTPOMATrHUTHBIX

XJIOMMYATHUKA K

noJie HU3KOU
YacTOTBI U OUOJIOTUYECKU-aKTUBHOTO
KpacHOTO
pPEeUMYyIeCTBOM UHAYKTOPOB GU3UIECKOHN

nprupoabl, MO CpaBHEHHUKO C XMMHYE€CKHMH

CBeTa. CylecTBeHHBIM

UMMYHOCTUMYJISTOPAMH, SIBJISIETCS
BbICOKasi 3 PEKTUBHOCTb, 3KOJIOTHYECKast
©6e30MIacCHOCTb,
HOBBIX BUPYJIEHTHBIX pac TMaToreHa U
HEraTUBHOTO
MUKpOJIOpY, a
ce6eCTOUMOCTb W MPOCTOTA MPOILEAypbI
npeAnoceBHON 06pabOTKH CeMsIH KpacHbIM

ceetoM [40] w

OTCYTCTBHE MMoABJIEHHUA

BJIMAHHWA HaA  IIOJIE3HYIO

TaKXe HHU3Kasd

3JIEKTPOMarHUTHBIMHU
MOJIIMU HU3KOM 4acTOThI [24-26].

CnMCOK MCI0/Ib30BAHHOM
JIATEpaTypbl
1. JaryxwueBa 3.I. Jlekuuu 110
duTonaTosiorud. YuyebHoe mocobue s

aCIMpaHTOB CeJIbCKOX03UCTBEHHOTO
HanpaBJsieHus. Malikon: wu3g-so MI'TY,
2015.76c.

2. AxmepmxaHoB W.I', T'yccakoBckui
E.E.,, ABasxomxaeB M.X., 3enbuep C.II,
HypmyxamezoBa 3.M. Cnoco6 MOBbILIEHUS

YCTOWYUBOCTH XJIOMYATHUKA K TOPAXKEHHU IO
BO30yAUTEJNIEM BEPTHULIMJIJIE3HOTO BUITA //
ABT. cBua. CCCP. Ne1782387, 1992.

3. [[TakupoBa . M.
Hecnenuduueckas
pacTeHUH K cTpeccoBbIM dakTopaMm U eé
peryasiuus. Yoa: 'maem, 2001. 160 c.

4. Ben-Izhak M.E, Parola A.H, Kost D.
Low-frequency  electromagnetic  fields
induce a stress effect upon higher plants, as
evident by the wuniversal stress signal,
alanine. Bioch. Biophys Res. Commun.
2003.V.302 (2). P.427-434.

5. TlepmakoBa T.B,,
JLB,
JlicoBoi B.B,,

YCTOUYUBOCTD

Kynun T.A,
[Tanacenko E.IO,,
BukTopoBa E.IL
BJIUSIHUSA

Muxairota

HccnepoBaHue
3JIEKTPOMAarHMTHOTO MOJisi HA HW3MeHeHHue
MUKpPOOHaJbHOU
pPacTUTEIbHOTO

00CeMEHEeHHOCTH
CbIpbsi B  Mpolecce
XpaHeHHUs. Ycnexu COBPEMEHHOTO
ectectBo3HaHus. 2016. Ne 5 C. 74-78.

6. Avazkhodjaev M.Kh., Zeltzer S.S.,
Nuritdinova H., Raviprakashi G.Dani.
Phytoalexins as a factor in Wilt Resistance
of Cotton // In: Handbook of Phytoalexin
Metabolism  and New

Dekker

Action. -
York-Basel-Hong Kong: Marcel
Inc., 1995. P.129-160.

7. AxmemxaHoB W.I', T'yccakoBckum
E.E., AasxomxaeB M.X, 3enbnep C.IHIL
Perynauus ¢utoasekcuHOOOpa3oBaHUS B
TKaHfIX XJIOMYaTHUKA TMpPU OOJyYeHUH
ceMsIH KpacHbIM CBeTOM. Y36. OHOJ. XK.
1993. Ne 1. C. 3-5.

8. Kuc .
metabolism and disease resistance in
plants. Ann. Rev. Phytopathol. 1995. N 33.
P.275-297.

9. Konan Y.K.F. Kouassi K.M., Kouakou
K.L., Koffi E., Kouassi K.N., Sekou D., Kone

Phytoalexins, stress

M., Kouakou T.H. Effect of  Methyl
Jasmonate on Phytoalexins Biosynthesis
and Induced Disease Resistance

to Fusarium oxysporum f. sp. Vasinfectum in
77



(f' INTERNATIONAL SCIENTIFIC JOURNAL "MODERN BIOLOGY AND GENETICS" 2023 Ne4 (6) ISSN: 2181-3396
z\,/
Cotton  (Gossypium hirsutum L.). 18. CaanuHa /J.I', CuBokonp B.E,

Int.J.Agron. 2014.
| https://doi.org/10.1155/2014/806439

10. Khotamov M.M., Rejapova M.M.
Resistance of the variety diversity
Gossypium  hirsutum L.  species to
Verticillium wilt. International Journal For
Innovative Research In Multidisciplinary
Field. 2019. V.5 (5). P.78-80.

11. Khotamov M.M., Akhmedzhanov
.G. Study of Verticillium wilt pathogenesis
in different cotton genotypes. Mukosiorus u
¢utonartosorus. 2021. V.55 (2). P. 148-
154.

12. Benan C. P. HoBble mecTULU/bI:
CnpaBouHuk/ C. P. Benan, A. ®@. I'panos, I.
M. MenbHukoBa; BHHUU xum. cpencts
3amuThl pacteHu (BHUU XC3P). Mockaa:
U/l I'paanp, 2001. 196 c.

13. Koaupos
paspaboTka
MMMYHO- U pocTCcTuMyJisiTopa PocTbucon

AK. HsydyeHue wu
TEXHOJIOTUM  MPHUMEeHEeHUs
Ha XJIOMYaTHHUKe B ycJoBUAX Bbyxapckoi
ob6s1acTy. Jlucc. KaHA.6M0J1. HayK. TalllKeHT,
2009.133c.

14. Axusapos b., Paxumos P., Kytiyes
A. llpumeHeHnue npenapata bucosn 2 Ha
orypuax. OBOILEBOACTBO U TeNJIUYHOE
xo03gucTBo. 2017. Ne2 (150). C.40-45.

15. Kodama 0., Suzuki T., Miyokawa ]J.
et al. Ultraviolet induced accumulation of
phytoalexines in rice leaves. Agr. Biol.
Chem. 1988. V.52. P.2469-2473.

16. Hemro6una 2K.C., Kacatkuna H.U.
BnusHue ynbTpadrosieTOBOro 06/1y4yeHUs
CeMsIH MHOT'0JIETHUX TPaB Ha UX MOCEBHBIE
KaudecTBa. Aepapnas Hayka. 2021. N29. C.
97-100.

17. HenaxoBa E.B., Hukosnaea JI.A.
YabTpaduoseToBoe usnydeHue. BiusHue
yabTpaduo1eTOBOro W3JIy4eHus Ha
OpraHu3M 4YeJiOBeKa. Urmy,
2020. 58 c.

HpKyTcK:

78

Jlumapenko H.B. HUccnepmoBaHue BIMAHUA
yJAbTpadHro0JIeTOBOTO
M3JlydeHUs  Ha
NOKpPOBOB
vcciefoBaTesb
C.144-148.

19. Vayda K, Donohue K, Auge G.A.
Within- and trans-generational plasticity:
seed germinationresponses to light
quantity and quality. AoB Plants. 2018 Apr
10;10(3):ply023. doi:
10.1093/aobpla/ply023. eCollection 2018
Jun.PMID: 29770181

20. BornexoBckass O. B. ®UTOXpOMBI
u apyrue (doTto)penentopbl UHGOPMALUHU
y pacteHuid. ®usurosiorus pacrenui. 2019.
T. 66, Ne 3. ctp. 163-177.

21. Legris M., Caka Y., Fankhauser C.
Molecular

JluanasoHa
COCTOSIHUE  KOXXHbIX
yesioBeka//Mosiogoin

Jlona. 2022. Ne3(36).

mechanisms underlying
phytochrome-controlled morphogenesis in
plants. Nature Communications. 2019. V.
10. https://doi.org/10.1038/s41467-019-
13045-0

22. Akhmedzhanov I. G., Khotamov M.
M., Ganiev F. K,, Lyan E. E. Phytochrome-
dependent regulation of melon resistance
to  Fusarium  wilt. Mukosoruas U
¢éutonartosorusa. 2023. V.57 (2). P. 113-
122.

23. MasnaHoBa C.A. ®PusuoJioro-

OuoXMMHUYeCKHe 0COGEHHOCTH
VH/AYLUPOBAaHHOMU YCTOUYMBOCTH
XJIOMYaTHUKA K COCYILIMM HaceKOMbIM-
BpeauTeIM U BO30yAUTEJIIO
BepTUnMIe3Horo  Buarta.  Jlucc.

KaH/J.6uoJ1. Hayk. TamkeHT, 2012. 132 c.
24. AxceHoB C.H.,,
['opsyeB C.H. O mexaHU3Max CTUMYJIALUHU

I'pynuna T.IO.,

Y TOPMOXEHUS NPU NPOpacTaHUMU CeMSH
NUIEHUIbI B 3JIEKTPOMAarHMTHOM I0JIe
CBEpXHHU3KOM yacToThl. Buodpusuka. 2007.

T.52, Ne2. C.332 - 338.


file:///C:/Users/Genetika/AppData/Local/Temp/статьи%20для%20диссера/Новые%20статьи/МИФ-индукторы%20устойч.к%20вилту/Int.J.Agronomy
https://www.hindawi.com/journals/ija/contents/year/2014/
https://doi.org/10.1155/2014/806439
https://pubmed.ncbi.nlm.nih.gov/29770181/
https://pubmed.ncbi.nlm.nih.gov/29770181/
https://pubmed.ncbi.nlm.nih.gov/29770181/
https://doi.org/10.1038/s41467-019-13045-0
https://doi.org/10.1038/s41467-019-13045-0

25. Toukux AK
JeHcTBUS
3JIEKTPOMarHUTHBIX TOJIel Ha >KUBbIe
OpraHU3MBbl. ¥Y36. 6101 )KypHaJl. TalllKeHT,
2010. Cneysbinyck. C.93 - 99.

26. Bilalis D.J., Katsenios N,
Efthimiadou A. Karkanis A. Khah E.M,,
Mitsis T. Magnetic field pre-sowing
treatment as an organic friendly
techniqueto promote plant growth and
chemical elements accumulation in early
stages of cotton. Australian J.Crop Sci. 2013.
V.7 (1). P.46-50.

27. Kopuees /I.10. UHopmaloHHbIe
BO3MOXXHOCTH MeTo/a
bayopecueHUMH  XJopoduJiia.
«AnbTepnpec», 2002. 188 c.

28. Belasque ]., Gasparoto M.C.G,
Marcassa L.G. Detection of mecanical and
disease stresses in plants by
fluorescence spectroscopy. Appl. Opt. 2008.
V.47 (11).P.1922-1926.

29. Posudin Yu.l., Godlevska O0.0.,
Zaloilo I.A., Kozhem’yako Ya.V. Application
of portable fluorometer for estimation of
plant tolerance to abiotic factors. Int.
Agrophysics. 2010.V.24(4).- P.363-368.

30. Besnos M.JL,, Bysino O.A,
®epnoros 10.B., l'opoguuyes B.A. JlazepHblit

MexaHH3MBbI

CJ1abbIX HHU3KO04YaCTOTHDLIX

WHAYKI AU
Kues:

citrus

MEeTO/ KOHTPOJISI COCTOSIHUSI pPaCTeHHUM.
Becthnuk MI'TY wum.H.3.baymana. Cep.
«[Tpubopoctpoenuex». 2015. Ne2. C.71-82.

31. Martopun /[.H., Tumodeer H.IL,

[ymaymkun  AIl, bBpartkoBckasa JI.b,
3aggan  B.K. HcciaemoBaHue BJIHSHUA
IpUOKOBOM MHbEeKUU Bipolaris
Sorokoniana  Ha  CBeTOBble  peaKlUU
doTocuHTE3a HIIEeHHUIbI C
HCII0JIb30BaHUEM bJ1yopeciieHTHOr 0
MeTo/Jia. BecTHUK MOCKOBCKOT0

yHuBepcuteTa. Cepus 16. buosiorus. 2018.
T.73(4). C.247-253.

32. Wu G., Zhao I, Sen R. et al
Characterization of maize phytochrome-
interacting factors in light signaling and

photomorphogenesis. Plant Physiol. 2019.
V. 181. P. 789-803.

33. Kshirsagar A., Reid A.J., McColl
S.M., Saunders V.A., Whalley A.J.S., Evans
E.H. The effect of fungal metabolites on
leaves as detected by chlorophyll
fluorescence. New Phytologist. 2001. V.151
(2). P.451-457.

34. Mandal K., Saravanan R., Maiti S.,
Kothari L.L. Effect of downy mildew disease
on photosynthesis and chlorophyll
fluorescence in Plantago ovata Forsk.
Journal of Plant Diseases and Protection.
2009.V.116 (4). P.164-168.

35. Pascual I, Azcona I, Morales
F., Aguirreolea ], Sanchez-Diaz M.
Photosynthetic response of pepper plants
to wilt induced by Verticillium dahliae and
soil water deficit. ].Plant Physiol. 2010.
V.167 (9). P.701-708.

36. Babar M.A. Saleem M., Hina A.,
Hafiz M., Imran A., Ahmed M. Chlorophyll as
biomarker for early disease diagnosis.
Laser Physics. 2018. V.28 (6). P.58-63.

37. AneniHukoB A.®., MwuHeeB B.B.
Bausinue rpuba Ramularia tulasnei Sacc Ha
dayopecueHuuo xjaopodusiia
KJIyOHHUKH. Cubupckun
CeJIbCKOX03WCTBeHHOU Hayku. 2019. V.49
(2). P.94-102.

38. Khotamov M. M., Agishev V.S,
Akhmedzhanov L.G. Influence of Verticillium
wilt infection on the functional activity of
the cotton apparatus.
Mukosorusi u ¢urtonarosorus. 2020. V.54
(5). P. 340-346.

39. XKyp6ouukuh 3.M. Teopus wu

caJloBOM
BECTHHUK

photosynthetic

MpaKTHUKa BereTalMOHHOTO
M:Hayka, 1968. 268 c.
40. AxmemxaHoB WU.I', Tonkux AK,

MeTo/a.

XotamoB M.M., bBekmyxamegoB AA.
N6parumxo/pkaes C.Y., Aruuies B.C. Cnoco6
npejnoceBHOU 06paboTKH ceMsiH

xjonyaTHuKa//[laTeHT Ha n306peTeHUe N2

[IAP 05970 AreHTCcTBO 1o

79


http://vestnikprib.ru/authors/77.html
http://vestnikprib.ru/authors/871.html
http://vestnikprib.ru/authors/81.html
http://vestnikprib.ru/authors/79.html
http://vestnikprib.ru/catalog/iemimis/mmet/page1/
http://vestnikprib.ru/catalog/iemimis/mmet/page1/
https://nph.onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Kshirsagar%2C+Anandini
https://nph.onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Reid%2C+Amanda+J
https://nph.onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=McColl%2C+Suzzanne+M
https://nph.onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Saunders%2C+Venetia+A
https://nph.onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Whalley%2C+Anthony+J+S
https://nph.onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Evans%2C+E+Hilary
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pascual%20I%5BAuthor%5D&cauthor=true&cauthor_uid=20172618
https://www.ncbi.nlm.nih.gov/pubmed/?term=Azcona%20I%5BAuthor%5D&cauthor=true&cauthor_uid=20172618
https://www.ncbi.nlm.nih.gov/pubmed/?term=Morales%20F%5BAuthor%5D&cauthor=true&cauthor_uid=20172618
https://www.ncbi.nlm.nih.gov/pubmed/?term=Morales%20F%5BAuthor%5D&cauthor=true&cauthor_uid=20172618
https://www.ncbi.nlm.nih.gov/pubmed/?term=Aguirreolea%20J%5BAuthor%5D&cauthor=true&cauthor_uid=20172618
https://www.ncbi.nlm.nih.gov/pubmed/?term=S%C3%A1nchez-D%C3%ADaz%20M%5BAuthor%5D&cauthor=true&cauthor_uid=20172618
https://www.ncbi.nlm.nih.gov/pubmed/20172618

INTERNATIONAL SCIENTIFIC JOURNAL "MODERN BIOLOGY AND GENETICS" 2023 Ne4 (6) ISSN: 2181-3396

((\/
MHTeJJIEKTyaJIbHOM COOGCTBEHHOCTH PY3
(npuoputet ot 24.05.2017 r., per.Ne IAP
2017 0197).

41. AxmemxanoB W.I', ArumeB B.C,
xongacoBa K.B.,
[[puMeHeHUe

TammMmyxameznoB B.A.
HOPTaTUBHOTO
dsyopuMeTpa AJ1s1 UCCeJOBAHUS BJAUSHUS

3aMeJJIeHHOHW (JyopecleHUH JIMCTheB
xaonyaTtHuka. [JAH PY3. 2013 (3). C.58-60.

42. JocnexoB b. A. MeToauka
10JIEBOTO ONbITA (c OCHOBaMH
CTaTUCTUYECKONM 06paboOTKU pe3y/bTaTOB
vccaenoBaHui). M., Arponpomuszaat, 1985.

351c.

BOJHOrO JeduLMTa Ha XapaKTepPUCTUKH
UDK: 581.14:582.741

MOP®OJIOT'MYECKHUE ITPU3HAKHU U AHAJIN3 KOJIMYECTBA
O®OTOCUHTETUYECKUX IMT'MEHTOB B PACTEHUAX LINUM USITATISSIMUM
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Yupuukckutl 2ocydapcgeHHblll nedazoauveckull yHusepcumem, 2. Yupuuk, Y36ekucmaH
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AHHOTauMAa. B [aHHON cTaTbe MpOaHAJIM3UPOBAHO KOJHUYECTBO XJ0pOdUIIA «av,
xaopodusia «b», obluiero xsopodusia, KapoOTUHOUJAOB B JIMCTbSIX Pa3HbIX COPTOB
pactrenuid Linum Usitatissimum., CnekTpodoTOMeTpHUYECKUH aHa/lu3 COJepKaHus
xjaopoduiia «a», xjaopoduina «b», obuero xaopopusiia, cofepkaHuss KapOTUHOUJHBIX
IMUTMEHTOB U COJepKaHUsA OOLlero NMUrMeHTa B JIMCTbSAAX KOJIJIEKLIMOHHBIX 00pasloB,
npuHajJiexxauux K Buay Linum Usitatissimum, npu aHa/in3e Kosin4ecTBa xJa0podpuiia «a»
Y KapaTMHOU/0B B (pa3e OyTOHA0Opa30BaHUE U LIBETEHHE.

KirouyeBble CJI0Ba: JIEH, (1)OTOCI/IHT93, IIUI'MEHTDI, XJIOpO(l)I/IJlJlbI, KAapOTHUHOHW/BDI.

MORPHOLOGICAL CHARACTERISTICS AND ANALYSIS OF THE QUANTITY OF
PHOTOSYNTHETIC PIGMENTS IN LINUM USITATISSIMUM PLANTS

Zakirov Doniyor Utkirovich
Chirchik State Pedagogical University, Chirchik, Uzbekistan

Abstract. This article analyzes the amount of chlorophyll “a”, chlorophyll “b”, total
chlorophyll, carotenoids in the leaves of different varieties of plants Linum Usitatissimum.
Spectrophotometric analysis of the content of chlorophyll “a”, chlorophyll “b”, total
chlorophyll, content of carotenoid pigments and content of total pigment in the leaves of
collection samples belonging to the species Linum Usitatissimum, when analyzing the
amount of chlorophyll “a” and carotenoids in the bud formation and flowering phase.

Key words: flax, photosynthesis, pigments, chlorophylls, carotenoids.

BBe,ZI,EHI/Ie. I/I3BeCTHO, 4qTO OpraHU4Y€CKUMHU COeAMHEHHUAMMU.
pacTeHud ceMeilicTBa JIbHOBBIE HeCMOTpH Ha TO, 4YTO BH/AbI, OTHOCAIIHECA
IMMOJIb3YKOTCA IOBBLIIIEHHbIM CIOPOCOM Ha K CeMeﬁCTBy JIbHOBBIX, cpeau

HaTypaJibHble TIPOAYKTbBI W IPOAYKTDI CeJIbCKOXO03SIMCTBEHHBIX KYyJIbTYD Ha

IIUTAaHUA 3 HHUX, I10JIE3HbIE AJ4 MNpOTAX€HHMHW MHOI'NX BE€KOB ABJAKTCA

OpraHU3Ma YeJIOBEKa, pooraTble HEeOT'beMJIEMOU 4aCTbIO palroOHa
MHWHEpPaJIbHbIMHA H MaKpo- HaceJeHUs, IHUTaTeJbHbIN MMoTEeHI haJl
MHUKPO3JIEMEHTAaMH, BHUTAMHWHAMU, 9THUX paCTeHI/Iﬁ HeJO0CTAaTO4YHO OIL€HEH,
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noTpebseHue HeBeJIMKO. JIbHOBBIE
N0JIb3YI0TCA

IIOCKOJIBKY  OHHU

00JIBIIHUM CIIpocoM,
HEOOXOJAHUMbI  JJIs
3/10pPOBOT'0 MUTAHHUSI, TPOIOBOJILCTBEHHON
0e30I1acHOCTH, a TaKXe il 5
NPOU3BOACTBA NPOJAYKTOB NMUTAHUA [2, 3,
4].

Jlen (smar. Linum) - 23ToO
BBICOKOYpPOXKallHOe M IIeHHOe 3epHOBOEe
pacTeHue, U3 KOTOPOTO MOJIy4YalT JIEH U
JbHAHOE Macso. JleH HMeeT TOHKHe
CTeOJIM U MeJIKWe CHUHHE HWJIM JKeJThle
uBetbl. Ero cemeHa o6oraTbl OeJIKaMH,
MacJioM M KJIeT4YaTKOW, IO03TOMY JieH
SIBJISIETCS BaXKHBIM pacTEHUEM B MULIEBOU
MPOMBIIIJIEHHOCTHU U CeJIbCKOM X035HCTBE
[6].

JIucTbsl BeCcbMa MHOTOYMCJIEHHBIE,
CPaBHHUTEJIbHO HETYCTO CIHpaJIbHO
pacroJioKeHHble, 2-3 CM AJUHOH, 3-4 MM
IIMPUHOW, JIMHEHHble WA JIMHEWHO-
JIaHILIeTHBIE, HauboJiee KpyIHbIe
JIJaHLleTHble, Ha

CJIerKa

BEpXylIKe OCTphbIE,
CHU30BaThIE oT

cJ1ab60

cujg4ue,
CTUPAIOIErocs,
BBIPAXKEHHOTO HaJIéTa,
TJIaJIKHe 10 Kpalo, C TPeMS XKUITKAMHU.

CpPaBHHUTEJIbHO
BOCKOBOTI'O

CouBeTHe - pbixjas H3BUJIMHA,
WHOr/la T[epexoAslas B 3aBUTOK, C
JIJAHIETHBIMU NpULBETHUKaMU. L[BeTku
CpaBHUTEJIbHO HEMHOTOYHCJIEHHbIE,
OoJibllIed YacThIO Cpe/iHel BEJIMYMHBI WU
JI0BOJIbHO MeJikue, 1,5-2,4 cM B iuaMeTpe,

Ha [JOBOJIbHO [JJIMHHBIX [BETOHOXKAX,

NpeBbIIAIIUX JUITUHY YalleykH,
YTOJILEHHBIX Ha BepXyILIKax v
CHabG>XEHHbIX CO4YJIeHEHUEeM HUXe

yToauieHus. Yamendctuku 5-6 MM
JUTMHOM, TPaBSHUCTHIE, IUIeBUHbIE WU
ANLeBUHO-/IaHLIeTHbIE J10
MPOJI0JITOBATO-AWIEBUHBIX, OCTPblE WJIH
KOPOTKO NMPHOCTPEHHbIE HA BEPXYIIKE, C
OCTPbIM KHUJIEM, C 2-5, a 60J/IbllIEN YaCThIO
C TpeMms

HEeCKOJIbKO

JKUJIKaMU,
ooJiee

BHYTpEHHUE
IIUPOKHUeE,

6eJIOJIEHYATO OKaMMJIEHHBIE, Ha

BEPXylLIKe 10 Kpal 1epoxoBaTbie, TOHKO

pecHuTyatble. Jlenectku 12-15 MM
JJINHOH, KJIMHOBU/HO-
0o0paTHOSIMIEBU/IHbIE, HAa  BeEpXyUIKe

HECKOJIbKO CKOLIEHO OKpYIJIEHHble WJIU
LleJIbHOKpalHble  WJIH
c/lerKa ropojyarsle, r1aZjkue WX cjaerka
roppupoBaHHble, ToJyOble UM CUHHE C
6oJsiee TEMHBIMU XUJIKaMH, pexe Oesible,
pO30BbIE WJIM KpacHOBaTO-YHOJIETOBBIE,
oenbld, TNpu

NPUTYILJIEHHBIE,

KHU3y  CyXeHHble B

OCHOBAaHUU KEJIThIU
onagawimue. THIYMHKKW C JIMHEHHBIMY,
6eJibIMU, B BEpXHEH 4YacTU TEMHO-CUHUMU

HHUTAMH; TbIYMHOYHAaA pr6Ka KOpPOTKad,

HOTOTOK, paHo

KOJIbLIeBU/IHAS; CTaMHUHOJUU
TpeyroJibHOU bopmMbl, VHOTrZa
HesIBCTBEHHBIE; NBIJIbHUKH

NpO/I0JIroBaThle, 6OJIbILEN YACTbIO CUHUE,
H3peKa XEJNTble WU OpaHKeBble. 3aBs3b
auleBUaHAas,
KJMHOBU/IHO-JIMHEMHBIMU pPbLIbIAMH,
TEMHO-CUHUH, 10 puosieToBoro. liBeTeT ¢
WIOHS 110 MIOJIb.

3eJ€Had; CTOJNOUK C

U3BecTHO, 9TO npoiiecc
dboTocMHTE3a, YyYacTByWIHMEe B 3TOM
npoiiecce ITUTMEHTHI xJIopoduIIa

onpeziesisiloT, KaK MPOTEeKAalT OCHOBHbIE
>KU3HEHHbIe MPOIeCChl PACTeHUS, U ITO,
6e3yCJI0BHO,
BJIMSIHHME Ha MPOAYKTUBHOCTb. CHXKeHUEe

OKa3bIBaA€T 0oJIbIlIOE

(l)OTOCI/IHTe3a CBA3dHO C OCHOBHbLIMH

KOMIIOHEHTaMH XJIOPOIIJIaCTOB, KOTOPpbIE

Hemnocpe/ICTBEHHO OTPpaHUYUBAIOT
bOTOCUHTETHYECKUH NOTeHIHAJ
pacteHnus [9].

Opranuyeckue coeJMHEeHMUS,
ob6pasytoluecs npu doTocuHTE3E,

SIBJISIIOTCSI OCHOBHBIM UCTOYHUKOM >KU3HU
JUIS  BCeX JKUBBIX OpraHusmoB. [lpu
doTocuHTe3e B aTMocdepy BblJeJsieTcs
KUCJIOPOJ, HEOOXOAUMBIA [JJIsl JIbIXaHUS
OpraHU3MOB [1].

KOJINYeCcTBa

81

BCeX »KUBBIX
YMmenblienue



T

) INTERNATIONAL SCIENTIFIC JOURNAL "MODERN BIOLOGY AND GENETICS" 2023 Ne4 (6) ISSN: 2181-3396
$GOTOCUHTETUYECKHMX MUTMEHTOB  IpHU U3ydeHo cojiep>kaHue
BOJIHOM nebunurte NPUBOAUT K xaopodusia-a, xjaopodusia-6, oo6IIero
HapylIeHHUIo caMoro nporuecca xJ0poduIa U KAPOTHHOUJOB B JIUCThAX

¢doTOoCHMHTEe3a. 3HAYUTEJbHOE CHWKEHHE
cofiep>kaHusi xJjopoduasa U CUHTe3a
XJIOpodU/IJIa MOXKET ObITb CBS3aHO C
daKTopaMu, HEraTHBHO BJIMSIOLIMMHU Ha
npoiecc ¢doTocuHTE3A.
DoTOCHHTETHYECKHE IUTMEHTBI -
BellleCcTBA C BecbMa pPa3HOOOPA3HBIM

XUMHUYECKUM CTpPOEHUEM; 3To
nopppUHOBbIE MUIMEHTHI  XJIOPOPUJILIT
«a», «b» 1 «c», KapoTUHOUARI [9].

Huskue KOHLIEHTpaL U
$GOTOCHHTETHUYECKUX MUTMEHTOB u
CHU>KEHHbIHN GOTOCUHTETHUYECKUI
NoTeHIha OTPaHHUYUBAIOT

IMPpOAYKTUBHOCTDb paCTeHHﬁ, B CBA3H C 4YeM

B oOpa3max JbHa Buga  Linum
Usitatissimum [6].

06BbeKT Hu METO/ibI
HCCJIeJOBaHUS. HccnepoBanus
NPOBOJUIMChL Ha 3JKCIEpUMEHTAJTbHOMU
miomaake QaxkyJbTeTa eCTeCTBEHHBIX

HayK YHUPUYUKCKOrO TroOCyJapCTBEHHOTO
neJaroruyeckoro yHHBepcUTeTa U B
Jabopatopuu «MoJsieKy/IsipHON GHOJIOTHUU
U 6uouHPopmMaTUuKu». B
00'bEKTA HCCJIEJ0BaHUS HCIOJb30BaIH
coprta Linum Usitatissimum «NC30984 -
Tamxukucran - ypoxaa 2020 ropga»,
«NC31014 - A6unucua - 2019 r»,
«NC30994 - baxman-2018 r», «kNC31016 -

Ka4yeCTBe

KOJIMYeCTBO  xJjiopoduya B JIUCTE Tamxukucran -2019 r», «NC31005 -
aBJIdeTcd OJHUM U3 BaXKHEHIINX baxman-2019 », «NC31046 -
nokasareJsied ¢ GU3UOJIOTUYECKON TOYKH Adranucran-2020 r», «NC31043-T'opHas
3peHusl. CyuTaercd, 4YTO  MOTepd Byxapa-2020 r», «NC31034 - /JlarectaH-

2020 r», «NC31037 - Apmenus 2020r»,
«NC30980 - VY36ekucran - 2020 r»,
«NC31015- VY36ekuctan - 2020 r™» wu
«NC31027-Tynuc-2020 .

cojepkaHusi xJjopodussia B cpefie C
JebULMTOM BO/IbI BbI3BaHA pa3pyllleHUEM
KJIETOK-X0351e€B B pacTeHusx [11].

[lokasaTesnu JIUCTbSIX pacTeHUs B pa3y O6yTOHU3ALMH,

CBETOTOTJIOIEHUS
xjopodusia «a», xjuopodusia «b» wu
NPUCYTCTBYIOIIUX B

OBETEHUA MW CO3p€BaAHHA, HU3MEpPATU C

KapOTHHOU/IOB, noMolubio crnektpoporomerpa (Metash-
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5100) npu anuHax BoJH 649 HM, 664 HM
u 470 HM. 50 Mr JIMCTbeB pacTeHHus
roMoreHesupoBasii B 5 ™Ma  95%
3TUJIOBOTO CIIUPTA, LeHTpUPyrupoBaiu
npu 5000 06/MuH. B TeueHHe 10 MUHYT.
[ pacdyeTa KoJsiMyecTBa Xxjopoduiia

«a, xjaopoduiia «b», ob1ero
xjopodusia U KapOTHHOHU/I0B
MCIOJIb30BaJIM  ceaytoude  GopMyJibl

JluxtenTanepa [10].

Pe3ysibTaThl MCC/1eJ0BaHUM. B xo/e
YCC/IeJOBaHUSA KOJIMYeCTBa
$OTOCHUHTETUYECKUX
JUCTbSIX copToB Linum Usitatissimum,

BbIpallleHHbIX B II0JIEBOM OIIbITE, T.€.

IIMIMEHTOB B

xaopopussia  «b» U
HM3MEHSJIOCh N0 Mepe NMpPoXoXxaeHusa ¢as
pa3BuTHS, (MI3MepeHUs MPOBOJUIN Yepe3
10 JIHEH) [TapameTpbl
xjopodusia «a» HUCXOAHBIX 00pa3lOB,
OTOOpaHHBIX I HUCCaeloBaHUs B ¢ase
6yTOHaob6pa3oBaHHWe, MOKA3aJiM, YTO COPT
«NC31016 - Tamxukucran -2019 r»,
NoKa3aJ BbICOKOe 3HaueHue - 41,58 mr/r
0 CpaBHEHUID C [JIpyTUMU COpPTaMH,
BbICOKHME TOKa3aTeJd OblJIM U Y COPTOB
«NC31046 - Apranucran-2020 r» - 36,98
mr/r, «NC30994 - Bbaxman-2018 r»
34,96 wmr/r, «NC31014 - A6uHucus
2019 ™ - 33,99 wmr/r, «NC30980

KapOTHHOU/IOB

dHaJIn3a

KOJIUYECTBO KapOTUHOU/OB, Y36ekuctan - 2020 r» - 33,77 Mr/r u
xjopoduia-a, xjaopoduia-b, «NC31027-Tynuc-2020 r» - 31,78 wmr/r,
CYMMapHOT0 xjopodusia Takxe y coptoB «NC31034 - JlarecraH-
aHaJIM3UPOBaJIU 2020 r™» - 16,75 wmr/r, «NC31037 -
cnekTpopoToMeTpuueckuid B ¢aszax Apmenus 2020 r» - 20,34 mr/r - caMble
O6yTOHAaoOpa3oBaHUE U IIBETEHUS. HU3KUE  3HA4YeHUsI  COOTBETCTBEHHO
ComepxaHue  QOTOCMHTETHUYECKUX (AunarpammMa 1).
IUTMEHTOB xJiopodusIa «a,
% 2 8 rerc ST
5 7 B
g 2§ vetewon IENESNE
et E =)
22§ veewon N
=
-
5 88 neeco IEEEENEEN
% % % Fopwan Byxapa _ 447 — mCh-a
= = Ch-ti
[ E 2 B HAOpOSHAa
g 5 8 aeawos [ | "
= & ~ B HAPOTHHOM,
28 cm IS
g =
R pa— 4158 I
E -
2 E 2 s I
2 E 8 aceece IS
28 8 oo N e+
- ! -~
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Huarparmma 1. lokazaTenn xmopodrana e daze GyroHaobGpazoEaHHe copToe Linum
Usitatissimuwm (mr,/r)
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[Ipu aHa/u3e KOJINYeCTBa HauboJiblilee coZlepKaHrve KapOTUHOUIOB
KapOTHHOHW/I0B B daze Habswoaanock B ob6pasue «NC31016 -
6yTOHaobpa3oBaHHE B ob6pasuax Tamxukucran -2019 r»-37,55 wmr/r,
KOJIJIEKLIUH Linum Usitatissimum BbICOKME II0KasaTeJud KapaTUHOHUJO0B
CeKTPoPOTOMETPUUECKUM METO/I0M 6bii U 'y coptoB «NC31046 -

= = g
5 = § TyHuc
E g E Y3berkucTan
b4 % o~
g g % Y36erucTan
E g g ApmeHua
x % o~
+ 8 g
E 5 § [Oarectan
= £ o
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g R
g g % TaaMUKUCTaH
3
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g R
ér g % ABUHUCKHA
3
E § E TagXuUKKMCcTaH
e % o~
120 140

Jduarpamma 2. [lokasaTesm KapaTUHOUAOB B ¢a3e GyTOHAOOpa30BaHUE COPTOB

Linum Usitatissimum (mr/r)
Adranucran-2020 r» - 33,61 wmr/r,
«NC30994 - baxman-2018 r» - 31,61 mr/r,
«NC31014 - Aounucusa - 2019 r» - 30,68
mr/r, «NC30980 - Y3b6ekuctan - 2020 r» -
30,41 mr/r u «NC31027-TyHuc-2020 r» -
28,52 mr/r, Takxe y coptoB «NC31034 -
Jarectan-2020 r» - 14,93 mr/r, «NC31037
- Apmenus 2020 r» - 18,14 mr/r - camble

HU3KHe 3HaYeHus COOTBETCTBEHHO
(AuarpammMa 2).
B pesyabTaTe aHaiu3a  061iero

cogepxaHusi  xjopodussa B aze
uBeTeHUs copTtoB Linum Usitatissimum,
BbICOKOE 3HauyeHue 3aPpUKCUPOBAHO IO
napaMeTpaM aHasiM3a xjJopodusia «ax»
HMCXOJHbIX 00paslloB, OTOOPAHHBIX JJid

HccaeJ0BaHUSA B daze IIBETEHMUE,
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nokasany, 4yto copT «NC31043-T'opHaa
Bbyxapa-2020 r»
3HayeHHe - 32,55 Mr/r nmo cpaBHeHHIO C

NoKasaJl  BBICOKOE
JPYyTMMU COPTaMH, BBICOKHE IOKa3aTeslu
o6b1n U y coptoB «NC31034 - [larectaH-
2020 r™» - 31,65 wmr/r, «NC30980 -
V36exuctad - 2020 r» - 30,37, «xNC31046 -
Adranucran-2020 ™ - 30,31 wr/r,
«NC31005 - baxman-2019 r» - 29,77 mMr/r,
«NC31037 - Apmenua 2020 r» - 28,18
Mmr/r, Takxe y coptoB «NC31014 -
A6bunucus - 2019 r» - 20,01 mr/r u
«NC31027-Tynuc-2020 r» - 18,96 mr/r-
caMble HU3KHe 3Ha4eHUs1 COOTBETCTBEHHO.
(AuarpammMa 3).
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Juarpamma 3. [lokaszaTtesau xjiopodpusia B pase nBereHue coptoB Linum Usitatissimum

[Ipu aHa/u3e KOJIMYEeCTBaA
KapoTHHOWAO0B B ¢a3e 1BeTeHHE B
ob6pa3suax KOJIJIEKIMU Linum
Usitatissimum
NeKTPOPOTOMETPUUECKUM METO0/I0M

HauboJIbllIee ColepXKaHue KApOTUHOU/I0B
HabJirojasiocb B o6pasue «NC31005 -
baxman-2019 r» - 4,54 Mr/r BbICOKHE
NOoKasaTeJU KapaTMHOWJOB ObUIM U Yy
coptoB «NC31043-T'opHasa byxapa-2020
r» -4,48 mr/r, «NC31034 - larectan-2020

(mr/r)

r» - 4,35 mr/r, «NC31046 - Adpranucras-
2020 r» - 4,17 mr/r, «kNC30994 - Baxmaui-
2018 1 4,14 wmr/r, «NC30980
Y36ekuctan - 2020 r» - 3,82 Mmr/r u
«NC31037 - Apmenusa 2020 r» - 3,96
mr/r, Takxke y coptoB «NC31027-TyHuc-
2020 r™» - 2,86 mr/r u «NC31016 -
Tamxukucran -2019 r» - 293 wmr/r -
caMmble

HHU3KHe
(AuarpamMma

3Ha4YeHud

COOTBETCTBEHHO. 4).

85



(T \ INTERNATIONAL SCIENTIFIC JOURNAL "MODERN BIOLOGY AND GENETICS"” 2023 Ne4 (6) ISSN: 2181-3396

K214
2020
z
I
4

K195

000 2020

K191

YabexumcTaH

Apmenna

K227
2020 | 2020

K224

Narectad

K234
2020

FNopHan byxapa

K237
2020

AdraHucTaH

K177
2019

Baxman

K197

TamHUKKUCTaH

2018 | 2019

Baxman

K165

K194

2019
>
o

mmmmmm

K155

NC30984 NC31014 NC30994 | NC31016 NC31005NC31046 NC31043 NC31034 NC31037|NC30980 NC31015 NC31027
2020
B
@O
)
=
s
=

|
3

Q

10 20

0

mCh -a
m Ch-6
Xnopodpwmnn

W KapoTUHOWA,

| R

40 50 60 70 80

Jduarpamma 4. [lokazaTe /i1 KaApaTUHOUAOB B ¢pase nBeTeHHe cOpToB Linum Usitatissimum

(mr/r)

3akioyeHue. CnektpodpoToMeTpu
YeCKHMU aHa/u3 coZiepKaHus xJopodusia

«a, xjaopodusia «b», ob1ero
xjopoduia, COZlep>KaHUs
KapOTUHOHU/IHBIX UTMEHTOB U
coJiep>KaHMS O6LIero MUrMeHTa B JIMCTbAX
KOJLJIEKLIMOHHBIX 006pas1oB,
NpUHA/JIeXKAINX K BUJY Linum

Usitatissimum, npu aHa/U3e KOJIMYEeCTBaA
xJ0podusia «a» U KapaTUHOUJIOB B dase
6yToHaob6pa3zoBaHue B 06pasie «NC31016
- Tamxukucran -2019 r»-41,58 mr/r u
37,55 wmr/r, B o6pa3snax «NC31046 -
Adranucrtan-2020 r» - 36,98 mr/r u 33,61
Mmr/r, «NC30994 - baxman-2018 r» - 34,96
mr/r u 31,61 mr/r, «NC31014 - A6uHUCUA
- 2019r» - 33,99 wmr/r u 30,68 wmr/r,
«NC30980 - Y36ekucrtas - 2020 r» - 33,77
mr/r u 30,41 wmr/r, «NC31027-TyHuc-
2020r» - 31,78 wmr/r u 28,52 wmr/r,
BbICOKasi, IO daze
nBeteHuss B o6pasine «NC31043-T'opHas

CnucoK UCHoJib30BaHHOM
JIUTEepaTyphbl

IOKa3aTeJIAM B

1. TypcyHoBa, H. M., AmaHos, b. X, &
3akupoB, /. Y. (2021). PHASEOLUS
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byxapa-2020 r»
3HayeHue - 32,55 Mr/r nmo cpaBHeEHHIO C

oKasaJl  BBbICOKOe
JIPYTUMH COPTaMHM, BbICOKHE IOKa3aTesu
o6b1d U y coptoB «NC31034 - [larectaH-
2020 r™» - 31,65 wmr/r, «NC30980 -
Y36ekucrtan - 2020 r» - 30,37, «<NC31046 -
Adranucran-2020 ™ - 30,31 wr/r,
«NC31005 - baxman-2019r» - 29,77 Mmr/r,
«NC31037 - Apmenua 2020 r» - 28,18
Mmr/r, Takxke y coptoB «NC31014 -
Abunucus - 2019 r» - 20,01 mr/r, HO
KOJINYECTBO pe3ko
yMeHbUIaJUCh B ¢pa3e [ BeTeHHs, BbICOKUE
nokasaTeJsiv OblIM U y copToB «NC31043-
[opHasa bByxapa-2020 r» -4,48 wmr/r,
«NC31034 - [larectan-2020 r» - 4,35 mr/r,
«NC31046 - Adpranucrtan-2020 r» - 4,17
Mmr/r, «NC30994 - baxman-2018 r» - 4,14
Mmr/t, «NC30980 - Y36ekuctan - 2020r» -
3,82 mr/r u «NC31037 - Apmenus 2020r»

KapaTHHOHNJA0B

- 3,96 Mr/T.
VULGARIS L. TYPUTA  MAHCYB
MAXAJIJIAA BA XOPUXKUH
HAMYHAJIAPHU  JYPATAUJIAIL  BA
BOILJIAHFHUY MAHBAJIAPUHU
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HACJIEJOBAHUE HEKOTOPBIX X03AMCTBEHHO-LIEHHBIX TIPU3HAKOB Y
TUBPU/IOB XJIOMMYATHUKA C PA3JIMYHOY TEHETUYECKOM OCHOBOM B
YCJI0BUAX 3ACOJIEHUA ITOYB
Townyaamosa I'.K., boboes C.T.
HayuoHanwbHblil YHusepcumem Y36ekucmana um. Mupso Yayré6eka TawkeHm
Y36ekcumaH Aama3zapckuil patioH yauya YHusepcumemckas E-mail: boboyev.1979@mail.ru
AHHOTaALMS

B cmambe npedcmassieHbl 0aHHble U AHAAU3 HACAE0CMBEHHOCMU U U3MeHYU80cmu
HEKOMOPbIX UYEHHbIX XO035UCMBEHHbIX NPUSHAKO8 ) MeXC8UJ0B8bIX CAO0NHCHbIX 2Uubpudos
X/0nYamHuka. YcmaHosieHo, ymo nepuod do packpusamusi 50% kopobouyek Hacaedyrmcs 8
gude no/sydOMUHAHMHbIL, JOMUHAHMHbILU, A MAK}3ce 0mpuyamesbHo20 U NOJ0XCUMEAbHO20
2emepo3uca 8 3a8UCUMOCMU OmM pooumMeAbCKUX @opM, ydacmeyruwux 6 2aubpududayuul.
YcmaHosesneno, umo nokazamesab macca X/A0nKa cvipya 00HOU Kopobouke, y 2ubpudos 6biia
docmoegepHO 8blule N0 CpasHeHUto ¢ pooumeasbckumu gopmamu. Cpedu 18 usyveHHbIX 2ubpudos
noJioxcumesbHule pe3yabmambt no macce 1000 wmyk ceMsH nokasaau 2ubpudHvle KOMOUHayuu
F10-117-25/18 x I'ynucton u F1C-4727 x 0-117-125/18, B cpedunem 130,0 -130,8 epamm.

Kawuesvle caoea: xiaonok, 2ceHomun, 2ubpud, O0OMUHAHMHbBIU, 2emepo3uc,
peKoOMOUHAHMHDBILU, X0351UICMBEHHO-YEHHbIX, MACCA X/10NKA cbipya 0dHOU Kopobouke, macce 1000
WmyK ceMsiH copm, gpopma, ukutl,

Annotation

The article presents data and analysis of heredity and variability of some valuable
economic traits in interspecific complex cotton hybrids. It has been established that during the
period before development, 50% of the bolls are inherited in the form of semi-dominant,
dominant, as well as negative and positive heterosis, depending on the parental forms involved
in hybridization. It was established that the mass of raw cotton per boll was significantly higher
in hybrids compared to the parent forms. Among the 18 hybrids studied, positive results for the
weight of 1000 seeds were shown by the hybrid combinations F; 0-117-25/18 x Guliston and F;C-
4727 x 0-117-125/18, on average 130.0 -130.8 grams.

Key words: cotton, genotype, hybrid, dominant, heterosis, recombinant, economically
valuable, weight of raw cotton in one boll, weight of 1000 pieces of seeds, variety, form, wild,

BBegeHue. Kak M3BECTHO, M3MEHYUBOCTU U (GOPMHUPOBAHUA ITUX
NPOAYKTUBHOCTb pACTeHUS - CJIOXKHBIU NPU3HAKOB 3aHMMAJIUCb MHOTHUE Y4YeHble,
NpU3HAK, COCTOALIMM M3 pgja ee B 4aCTHOCTH [1].

COCTaBJIAKOIIUX 3JIeMeHTOB. OCHOBHBIMHU Ecru B Havane W cepefuHe
3JIeMeHTaMHU YPOXXalHOCTHU XJIOMYaTHHUKA IPOUIJIOTO  CTOJIETUA  CyLIeCTBOBAJIO
ABJIAAIOTCA TakMe  IPU3HAKHU KaK MHEHMe y pfAfa Y4YeHHbIX, 4YTO COpTa
KOJIMYeCTBO  KOpOOOYeK Ha  OJHOM XJIOMYaTHUKA, 06Jajaolide BbICOKUM
pacTeHUH, Macca XJONKa-Cblplia OJHOMN KayeCTBOM BOJIOKHA OTJINYAOTCA
kopo6ouku u Macca 1000 mTyk ceMsH. MO3/HECIEJIOCThI0 51 MaJIou
U3ydyeHneM HacJle[JOBaHHUe, YPO>KaHHOCTBIO XJIONKA-ChIPLIA, TO B KOHIIe
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IPOLLJIOro CTOJIETUS psoM
y4EeHbIX MPaKTHUYECKU
JIOKa3aHo, MyTeM CO3/laHUS U BHeJPEeHUS
B IPOU3BOZCTBO IIHUPOKO
BbICEBaeMbIX COpPTOB, Kak HamaHran-77,
byxapa-6, byxapa-8, Omaz, 4TO HAaHHbIe
KOppeJIillMU MOTYT OBITh NpeojoJieHbl. He
MeHee aKTyaJbHOW MpoO6JieMON cTosllel
nepeJ ceJieKHOHEpPaMH OCTaeTcs noJobop
HCXOJHOTO
NepCrneKTUBHbIX TMOPUAHBIX KOMOWHALIAN

Ha CTaJU¥ MEPBbIX TPeX MOKOJIEHUH, YTO

OTE€4YECTBEHHbIX

TaKHX

MaTepHala, BbIJleJIeHHE

He BO3MOXXHO cCJeJjlaTb 0e3 NpoBeJeHUs
rubpuU/I0JI0TUYECKOT0
OCMBIC/IEHUS pPe3yJIbTATOB MOJIY4YEHHbIX
UCC/ieJOBaHU Ha ypOBHE T'eHEeTUYeCKUX
3aKOHOMEPHOCTEH, B

dHaJIM3a H

YaCTHOCTH
omnpefesieHUsI U aHaJU3UPOBAHUS TaKUX
noKa3saTeJieH, KaK H3MEHYHMBOCTb,
HacJieZJoBaHUe,
COMPSHKEHHOCTb  psAAa
[eHHbIX NPU3HAKOB, KaK Yy MCXOJHbBIX
dopM yyacTBYWIHUX B THOPUU3ALUH, TAK
U y TrubpuaHbix KoMbOuHauuu Fi-Fo,

HacJ/e/lyeMoCTh U
X03AUCTBEHHO-

CO3/IaHHBIX nyTeM MEXCOPTOBOM
ruépyuavsany  COpPTOB  XJIOMYaTHHKA
0Te4eCTBEHHOM CeJIeKIUH.

06 BbEKTHI Hu METO/bl
HcceaoBaHuAaA: B KkadecTBe o6bekTa

uccaeJoBaHHUSA BblOpaHHO ceMbu 0-117-
125/18, 0-87-91/18 naunua T-1379 co
CJIOXKHOM reHeTH4YecKou OCHOBOH,
NOJIyYeHHBbIX MpPU Yy4aCcTUU BUJO0B G.
thurberi Tod., G. raimondii Ulbr., G.
arboreum L., G. hirsutum L. u G. barbadense
L. B kxayecTBe o6beKTa HcCCIAeJJOBAHUA
copra

xjon4yaTHuka G. hirsutum L., T'yauctos, C-

XJIOMMYaTHHUKAa HCII0JIb30BAJIU

4727 wu HamaHraH-77 U ux rubpuzHbIe

KOMOHWHALIUH.

[To pe3yJibTaTam I10JIEBBIX
uccJieJOBaHUU NpOBEJIEHDI
rMOpPU/I0JIOTUYECKUH W BapUalLMOHHO

CTaTUCTUYECKUH dHaJInu3, rge B yCJIOBUAX

eJJUHOTI 0 OIIbITa HN3y4aJIUCb BCe

pOAUTENILCKUE COPTA, COPTA UHAUKATOPDI

ru6pUbl Fi-Fa.
06paboTka  JIaHHBIX
npoBoauaack mno b.Il. [ocnexoBy [3].
BenvuuHy mokasaTesii JAOMUHAHTHOCTH
(hp) y rubpumoB Fi1 omnpegensiu no
dopmysie npuBefeHHOM B paborte Beil
G.M.,, Atkins [4]. Koaddpuuuent
Hacneayemoctu  (hZ)  rubpugoB  Fo,
onpejesisiaiu no GopmyJie, NIPpUBEJEHHOU B
pa6oTe R.W. Allard [5].

Pe3ysibTaThbl U 00CYyXKAeHUs
pe3yabTaToB B Hamux wWcciefoBaHUAX
ObLJIO U3YYEHHO NEepPUOJ [0 PaCKPBITHUS
50% xopoboyek, HacJeJoBaHHE Macca

u MEXXCOPTOBbIE
CraTuctuueckad

XJIOINKA-ChIpLia OJHOW KOPOBOYKU U MaCChl
1000 wmTyk cemaH y 18 TrubGpUAHBIX

KOMOWHaL WU CPaBHUTEJIBHO C

poautenbckumMu  popmamu  Fi.  Fp,
MOKOJIEHUH.
Macca  x/somkKa-celpua  OAHOM

KOpo6o4Ke. Cpesu poauTenbCKUX GopM,
BOBJIEUEHHbIX B THOpHM3aAlMI0, Macca
XJIOMKA-ChbIplla OJHOM KOPOOOYKH ObLI
3HAYMTeJIbHO Bblllle ¥ copTa ['yiucrana u
auHuu JI-1379 u coctaBus 6,2 r u 6,4 r
COOTBETCTBEHHO. YcraHoBJseHO, 4YTO
pacnpejiesieHlie MpU3HaKa Yy TUOPULOB
ABJISIETCA NposiBJIeHUEM SIBJIEHUS
MPOMEXKYTOYHOTO, MOJYJJOMUHAHTHOTO U
MOJIHO JIOMHWHAHTHOTO

HeraTuBHOI'O 5

HacJieJJoOBaHMs],
reTepo3uCHOro B
3aBHCUMOCTH OT POJUTENbCKUX ¢opm. B
KoMOuHanusax  Fp 0-117-25/18 x
['yaucrtan, F1C-4727 x 0-87-91/18, FiJl-
1379 x Ham-77, F1 Ham-77x J1-1379 u F10 -
117-125/18 x Ham-77, FiHam-77 x 0-87-
91/18,
KOPOOOYKH COOTBETCTBEHHO: 6,1 1; 59 1;

Macca XJOMNKa-ChIpa OJHOU
6,0 r; 605 1; 54 r u 58 r, ypoBeHb
JIOMUHUPOBAHUS HAXOJUJICS B JlMaNla30He
hp=0,33-0,50, BbIsIBJIEHO POMEKYTOYHAS
HacJieACTBeHHOCTb. B kombuHanuu F1 O-
87-91/ 18 x Ham-77 paHHBIA NpU3HAK

HacdjsieayeTcd B IMMOJIHOM AOMHUHHPOBAHUH
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N
OTLOBCKOro copTa HamaHran-77 ¢ JIOMUHUPOBAaHUU CEMbU C  BbICOKUM
oTpunatesbHbiM pesyiabTaToM (hp=-1.0), nokasaresieM 0-117-125/18, (hp=1,2), ato
B kKoMbuHauuu F1 Ham-77 x 0-117-125/18 o0ecrneyusio TMOJIOKUTEJbHOE BJIMSIHUE

oOHapyXUBaeTcs
3TOMY 3aKOHY, T.e. HACJeyeTCsl B MOJIHOM

IMPOTHUBOIIOJIO}KHOCTb

npusHaka (puc. 1).

Hacnegoranme INpH3HAKa MacCChl XJIOIIKa-CbIpHOa B oJHOI KOpOﬁO‘IKE‘ ¥
H3YY€HHBIX l'Hﬁpl‘I,-‘_'[H]:IX KOMOHHAIIHH

6.2 - 50 64 &
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1 PHC. HaCJIeAOBaHI/Ie IIPHU3HAKA MACChI XJIOIIKA-ChIpLiA B OAHOﬁ KOpOﬁOqu
TabGamuma 1
& HazMmenuuBocTE v Fz ruSpHaHEIX KoMOMHANMY N0 IPH2HAKY MAaCChl XIONKA-CHIPOA B 0JHOM Kopobouke.

TubpugHble KoMOMHAIMH K=0,5 r.

Ne M MX pogHUTeNBECKHE n 3,6- 4,1- 4,6- 51- 5,6- 6,1- 6,6~ 7.1- 7.6~ _ _
dopmer 20 | 45 | 50 | 55 | 60 | 65 | 70 | 75 | 80 | ¥ TSF | S| V™

1 | I'yaucTtoH 57 3 14 22 15 5 6,1+0,05 0,6 6,5
2 | C-4727 55 5 13 21 14 2 5,810,05 0,5 58
3 | Hamauran-77 59 7 12 24 14 2 5,1+0,05 06| 61
4 | 0-117-125/18 55 4 7 24 11 7 2 6,1+£0,06 06| 7.3
5 | T-1379 58 5 13 20 12 8 6,4+0,06 06| 7.8
6 | 0-87-91/18 60 5 12 19 13 11 6,210,06 0,6 7.4
7 | F20-117-25/18x 105 3 14 16 18 33 14 5 2 6,0+0,09 08| 12,5

I'yaucron
8 | FoI'ynuctonx 0-117- 126 2 7 17 31 38 19 10 2 6,3+£0,08 0,7 11,8

25/18
9 | F2T-1379 x F'ynucToH 123 10 17 35 32 17 9 3 6,8+£0,07 0,8 | 10,6
10 | F2T'yanuctoux T-1379 117 1 7 10 i9 38 i8 19 5 6,9+0,08 0,7 | 11,1
11 | ¥20-87-91/18 x I'yaucTtoH 100 3 8 11 29 21 13 12 3 5,8+0,09 09| 12,4
12 | FzI'yauctoux 0-87-91/18 107 4 12 14 19 30 18 7 3 5,6+0,09 08| 13,2
13 | F20-117-125/18x C-4727 76 1 5 4 8 31 14 9 4 5,4+0,09 09 | 154
14 | F2C-4727 x0-117-125/18 86 2 7 9 12 28 12 10 6 5,8+0,09 09| 13,6
15 | F2T-1379x C-4727 94 7 19 25 21 10 7 5 6,210,07 0,7 | 10,7
16 | F2C-4727 xT-1379 98 5 16 28 24 13 8 4 6,5+0,08 09| 12,3
17 | F20-87-91/18x C-4727 93 2 8 13 18 29 15 7 1 6,4+0,09 09128
18 | F2C-4727 x0-8791/18 105 3 5 12 29 24 16 10 6 6,3+£0,08 09| 12,7
19 | F20-117-125/18 x Ham-77 92 2 7 13 28 23 14 5 5,0+£0,07 0,7 | 10,5
20 | F2Ham-77x0-117-125/18 88 3 6 10 13 21 20 8 7 5,4+0,08 0,7 | 11,3
21 | ¥2T-1379 x Ham-77 87 4 12 19 25 14 8 5 6,4+0,09 08129
22 | ¥z Ham-77xT-1379 102 3 14 18 21 23 17 6 6,3+£0,08 08| 11,8
23 | F20-87-91/18x F1Ham-77 84 3 5 7 18 27 12 9 3 5,2+0,09 09 149
24 | F2F1Ham-77 x0-87-91/18 82 4 9 20 26 11 7 3 5,7+0,08 08| 11,5
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Bo BTOpOM NOKOJIEHUH YCTAaHOBJIEHO,
4YTO B OOJILLIMHCTBE rHOpPUIHBIX
KOMOUWHaI UM HabJI0/]aeTcs IMPOKOE
pacilienJieHue Macca XJIOMKa-ChIplia OJHOH
KOpPOOOYKH, B OTJHMYHUE OT POAUTEJNbCKUX
dopM MHOrue pacTeHUsI OTHOCATCA K
kaaccam 7,1-7,5 r u 7,6-8,0 r BapualMoOHHOTO
pAfa. YCTaHOBJIEH  BBICOKMM  IPOLEHT
BCTPEYAEMOCTH M0JIOXKHUTEJIbHBIX
TPaHCIPECCUBHBIX GPOPM.

B rubpuaax KOMOMHALUK C y4acTHEM
avuauu JI-1379, Bkaovada F2J1-1379 x C-4727,
F2C-4727 x J1-1379, F2J1-1379 x Ham-77 u
FpHam-77 x JI- 1379 KoMOWHalLMH, MMEIOT
MOJIOXKUTEJIbHOE OTKJIOHEHHE B
BapUaLlMOHHOM psiJle, OTMEYEHO IMOsIBJIEHUE
MHOTHUX TMOJIOXKUTEJbHBIX TPAHCTPECCUBHBIX
¢dopm. [Ipu ckpemnBaHnuu coptoB HamaHras-
77 wn C-4727, uMermonux OTHOCHUTEJbHO
HU3KUK I[0Kas3aTesJb CpPeAu POAUTENbCKUX
dopwm, c inHuen JI-1379, uMerolel BbICOKUH
NoKa3arTeJ/ib, [I0Ka3aHO, YTO NpPHU3HAK €eCTb
CpeliHssI ~ Macca  XJIONKa-cblplia  OJIHOH
Kopo6o4ku y copta C-4727 cocrasssio 58T,
ay copra Hamanran-77 - 5,1 r. B pesysibTaTe
CKpeuidBaHuu coptoB Hamanrau-77 u C-
4727 wn uswmHuu JI-1379 cpepgHAa Macca
XJIOTIKA-ChIpIia OZJHOM KOPOOOUYKHU JI0CTHUraIa

6,2-6,5r. (Tabauua 1)

Macca 1000 wTyk cemsaH. Cpeau 18
U3y4YEeHHbIX T'MOPH/JIOB MOJIOXKUTEIbHbIE
pe3ysbTaThl o Macce 1000 wTyk ceMsH
N0Ka3au rubpujHble koMbuHauuu F1 O-
117-25/18 x TI'yaucton u F1C-4727 x O-
117-125/18, B cpegnem 130,0 -130,8
rpaMM. (puc. 4). ITOT nokasaTesib BbILIE
poauTesbCcKUX ¢opM Ha 7-12 r. B aTux
KOMOHWHALUAX CTelNeHb JOMHUHUPOBAaHUSA
paBHa hp=8,9 u hp=3,17, yTto xopoI1uo
NO/ATBEPK/AaeT Ha/lMyMe reteposuca (puc.
2).

HacneposaHue npusHaka maccbl 1000 wTyk cemsaH Fy

140 123,7 122,6 1196

130.8 118,7 1205 1209

AL

20 . : N 0,38 0,25 .4
O ’L A My '\,. ‘b Pt AN, Pt A
& = '3‘\ ' \ > P 3 & &
o & Py ES - Py Ve ) w
< o o » o N o o
o at o N \ & A
QO Q +0 o \ el
> A b 9" &
v A ’ 3
Cjé Y Ofb
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2 puc. Hacnegoranue npusHaka maccel 1000 mTyk ceman

91



INTERNATIONAL SCIENTIFIC JOURNAL "MODERN BIOLOGY AND GENETICS" 2023 N24 (6) ISSN: 2181-3396

TaGauma 2

HzmenwnBocTs ¥ F2 rHGpHAHBIX KOMGHHAIHH N0 NPHEHAKY Maccel 1000 mTyk ceran

UG pHaHEle KOMOMHALNKE K=5 T.
Ne M MX pPOAHTENECKHE n 96- 101- [ 106- | 111- | 116- | 121- | 126- | 131- | 136- | 141- s =5+ g Vo
dopMEL 100 105 | 110 | 115 | 120 | 125 | 130 | 135 | 140 <
1 T'yaucToR 57 6 13 23 12 3 124.2+0.6 6,4 51
2 | C-4727 55 3 12 24 10 (5} 119.3=0.6 6.8 5.3
3 Hamauras-77 59 3 9 14 17 12 4 115.80.7 7.2 5.8
4 | 0-117-125/18 55 5 18 21 7 4 127.2:0.7 7.0 5.5
5 T-1379 58 5 11 21 12 7 2 119.8=£0.8 7.9 6,3
o 0-87-91/18 60 3 29 15 9 4 118,7=0.7 6,9 5.4
7 | F20-117-25/18x 105 2 7 14 23 27 15 12 4 126,8£1,3 [ 12,6 | 10.0
T'yaucToR
8 | Fzl'yamcron x 0-117- 126 5 11 16 21 29 19 14 9 127.621,3 | 121 9.8
25718
9 | F2T-1379 x l'ynucToH 123 9 18 20 32 18 11 8 7 122,9+1,3 | 13,5 | 10,7
10 | Fzlyaucror x T-1379 117 2 10 16 31 21 16 13 5 3 120,2£1.4 (148 | 115
11 | F20-87-91/18 x T'ynucToH 100 6 11 17 23 24 8 6 5 125.8x1,2 | 119 | 9.3
12 | Fzlyaucron x 0-87-91/18 107 5 9 17 18 23 16 9 5 3 121,615 15,3 | 13.4
13 | F20-117-125/18x C-4727 76 3 7 13 22 15 12 3 1 119,813 | 13.0 116
14 | F2C-4727x0-117-125/18 8o 5 15 28 14 11 o 5 2 120,7+1,2 12,7 | 10,2
15 | F2T-1379x C-4727 94 2 3 7 12 31 16 13 7 3 119.6x1.6 16,8 | 149
16 | F2C-4727 xT-1379 98 3 7 9 16 24 15 10 8 4 2 120,217 17.3 | 15.7
17 | F20-87-91/18x C-4727 93 4 9 13 17 22 16 11 3 125.3x1.4 138 | 116
18 | F2C-4727 x 0-87-91/18 105 2 8 10 14 21 29 15 6 125,2+1.3 129|103
19 | F20-117-125/18x Ham-77 92 2 7 13 16 24 17 9 4 122,0£1,3 [ 135| 11.0
20 | FzHam-77 x 0-117- 88 5 8 11 17 22 14 7 3 1 119,6%21,5 | 15,2 [ 13,5
125,18
21 | F2T-1379x Ham-77 87 3 7 12 17 21 15 9 3 1181218 | 146 | 12.3
22 | FzHam-77xT-1379 102 2 9 13 18 22 17 13 8 118,719 | 142 | 121
23 | Fz0-87-91/18 xF1Ham-77 84 1 3 7 9 15 22 16 6 3 2 118,5x1.3 | 18,7 | 16.3
24 | FzF1Ham-77x0-87-91/18 82 2 4 5 8 13 21 11 9 5 4 118,714 | 18,2 | 15,9

Bo BTOpOM nokoJsieHnu F; nmokasaHo,
yTO npu3Hak Maccel 1000 mTyk cemsdH,
KOTOpPBIH SIBJISIETCS OJHUM U3 3J1IEMEHTOB
YPOKaUHOCTH,
poauTenbCcKUX GopM,
APYTHX
CpennHuil nmokasaTesib NATH KOMOWHALIUU
18 THOPUIHBIX
KOMOMHaMKA Obl1 HKe 120 1, a Bcex

OT/JINYaeTCd OT CaMHX
B OTJIM4YHE OT
X035MCTBEHHBIX I[NPHU3HAKOB.

H3 HN3y4YE€HHDbIX

OCTaJIbHbIX TUOPUAHBIX KOMOUHALMH
Bbille 120 r. (Tabsuua 2).
BbIBOABI. B
HCC/IeZJOBAaHUHM  OIpe/leIEHHO,
OOJIBITIMHCTBE cy4yaeB
NPOJAYKTUBHOCTH

pe3yJibTaTe
4yTO B
NpU3HAKHU
3JIeMEHTOB (Macca
XJIONKa-Cblplla B OJJHOM KOpOOOYKe, W
macca 1000 mTyk ceMsiH) YCTaHOBJIEHBI
cly4yad TreTepo3nca M HacJeJOBaHUA
npHU3HaKa

B IMOJIHO-AOMHWHAHTHOM

COCTOAAHHMHU 1104 BJIMAHHEM TI'€HOTHIIA
dopwm,
BBICOKHE IIOKa3aTeJIU B Fz JOKa3aHO

POAUTENBCKUX UMerle
posiBJIEHUE MOJIOKUTETbHBIX
TpaHCIpecCUBHbIX GOpM ¢
XJIOTMIKa-ChIplia B OJHOM KOpoOouke 7,5-

Maccou
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