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Pepper (Capsicum genus) is one of the most important vegetables and spices in the world. There is constant
work in studying the genetics of pepper. New genes and genetic markers are discovered, previously discovered
ones are studied in a finer detail. Aim. The aim of this work was to describe and systematize currently known
genes of the reproductive system of Capsicum genus plants and to highlight the issue of using recessive mutant
genes in the selection process while creating new varieties and hybrids of sweet pepper. Methods. The world
collection of sweet pepper, current varieties and hybrids of different countries, our own selection material was
used to classify reproductive genes in the selective studies. The experiments were conducted in conditions of
plastic and glass greenhouses according to modern methods. Results. The data obtained were systematized
into the following groups of genes: functional and genetic sterility, cytoplasmic male sterility, fertility restora-
tion, female fertility and the ones, responsible for flowering processes. A part of described genes may be used
in heterosis plant breeding and while creating the original initial material. The examples of using recessive
mutant genes while creating new varieties and hybrids of sweet pepper were presented along with their short
characteristics. New varieties and hybrids of sweet pepper were introduced into the State register of varieties
of plants, suitable for growing in Ukraine. Conclusions. The characterized genes may be used in genetic and
selection studies. A number of new commercial varieties and hybrids of sweet pepper were created using reces-

sive mutant genes.
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INTRODUCTION

Sweet pepper is one of the most important vegeta-
bles, enriching human ratio with necessary vitamins,
microelements, dietary fibers, and wholesome sugars.
The representatives of Capsicum genus are widely used
in food canning, pharmaceutical and other branches of
industry [1].

Capsicum 1is a crop of tropic and subtropic regions
of South America. It covers about 30 species, includ-
ing five main cultivated ones, namely, C. annuum L.,
C. frutescens L., C. chinense Jacq., C. baccatum L. and
C. pubescens Ruiz and Pavon [2].
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According to the biological criteria, pepper is a pe-
rennial self-pollinating plant, but in Ukraine’s con-
ditions it is a one-year plant, referred to optionally
self-pollinating plants. Depending on weather condi-
tions, transpollination may reach 40-60 %. Pepper
flowers may be pollinated both with its own pollen,
and with the pollen of another plant, brought by an
insect. Limp and bent flowers are usually pollinated
with the pollen of the same plant. Hot pepper is more
likely to have cross-pollination, compared to sweet

pepper [3].
Most varieties of Capsicum are diploid (2n = 2x =
= 24), but there are several varieties with 2n = 2x = 32.
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Capsicum has a large genome, the size of which fluctu-
ates in the range of 7.65 thousand bp for C. annuum
to 9.72 thousand bp for C. pubescens, and the average
value is approximately 8.42 thousand bp. [4].

The genes of Capsicum have been studied since
1912, when Weber started his studies on the inheritance
of several traits [5]. The works in Capsicum genetics
have been conducted by scientists of many countries:
in England — Aktins and Sherard, in India — Deshpande,
in Japan — Ikeno, in the United States — Halstead and
Dale [5, 6]. In particular, the scientists paid much at-
tention to the reproductive system, including genetic,
cytoplasmic, functional male sterility, as well as female
sterility and genes of fertility restoration [7].

The aim of the current work was to describe and sys-
tematize known genes of the reproductive system of
Capsicum genus plants and to suggest their usage in the
creation of new varieties and hybrids of sweet pepper
in the conditions of Ukraine’s protected soils.

MATERIALS AND METHODS

Plant breeding experiments with sweet pepper in the
conditions of protected soils have been conducted by
us since 2001 on the basis of the Research and Educa-
tion Center of Covered Soil at the Scientific and Re-
search Production Agricultural Complex Pushcha-
Vodytsia. The work was started with the study of the
world collection of varieties and hybrids of sweet pep-
per of different countries. Over 400 specimens have
been analyzed during the years of the studies. About
1,000 specimens of the lines of our own selection and
1,000 of new hybrids F , selected by us, were also used
in the studies.

The experiments were conducted according to
common methods, described in [3, 8, 9] by the fol-
lowing trends: the creation of initial material for the
selection of varieties and heterosis plant breeding,
the obtaining of new varieties and hybrids F, for the
conditions of plastic and glass greenhouses. Soil was
used as a substrate in plastic greenhouses and gravel
— in glass greenhouses. The plants were grown with
drop irrigation and optimal supply of organo-mineral
fertilizers. The scheme of planting was as follows:
70 x 35 cm — in plastic greenhouses, and 100 x 60
with a tape — in glass greenhouses. The plants were
formed into one stalk. The area of the experimental
plot was 5 sq.m.

The variety testing of the best new hybrids F, was
conducted with three repeats. The best hybrids F, of
domestic and foreign selection were used as standards.
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About 25-30 hybrids F, were tested in the breeding
ground of the main variety testing every year.

The evaluation of the collection and selection mate-
rial involved the analysis of the morphological traits
of the plant, the size, form and color of the pepper, its
location, quality indices, and resistance to diseases.

Special attention was paid to the manifestation of
marker genes in different generations and their asso-
ciation with economically valuable traits of sweet pep-
per. The combination capability of selection lines was
studied in test crossing. The selection was conducted
by Pedigree’s method.

RESULTS AND DISCUSSION

The preconceptual work in planning the studies and
forming the initial material for the selection and cre-
ation of hybrids involved the study of the availability of
marker genes in sweet pepper, which could be used in
the estimation and selection of hybrid populations and
heterosis plant breeding. Considerable attention was
paid to the genes, regulating the reproductive systems,
in particular, genetic and cytoplasmic male sterility and
the genes of fertility restoration, genes of male fertil-
ity, genes of female sterility and genes, responsible for
flowering.

The analysis of literature data demonstrated that
there are genes, which can be used as markers in the
selection process. In our opinion, genes of functional
male sterility, genetic male sterility, cytoplasmic male
sterility, fertility restoration and genes, responsible for
flowering processes are of special relevance.

Genetic and functional male sterility. The first scien-
tists, who studied genetic male sterility, were Shifriss
and Frankel, who discovered the first gene of male ste-
rility ms-1 in the spontaneous sterile mutant “All Big”
in 1969 [10] (Table 1). Many scientists worked at the
study of genes of male sterility. Table 1 presents the list
of known genes of genetic and functional male sterility.

Cytoplasmic male sterility (CMS). CMS is widely
used in modern heterosis selection of sweet pepper.
It is a special type of deviation from the normal de-
velopment of pollen, when pollen sterility is caused
not by deviations in meiosis or spermiogenesis, but
by the pathological vacuolization of cytoplasm of
pollen grains in the process of development. CMS
is conditioned by the specificities of cytoplasm, not
by the presence of the gene of pollen abortiveness in
the homozygous state (genetic sterility). CMS is in-
herited only in the maternal line. The main criterion
of cytoplasmic inheritance is the result of reciprocal
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Table 1. The genes of genetic and functional male sterility

Name Name and characteristic of trait manifestation Refe-
(synonym) rence

DEGI3 Gene of mRNA stress, related to the induction of the embryogenesis of microspores;

participates in the embryogenesis of microspores in response to the heat stress [11]
Dms Dominant genetic male sterility; mutation of ms-5 [12,13]
ds Desynapsis; the univalents are formed with high frequency instead of normal formation of

pairs in pachynema, in diakinesis and metaphase I; induces high level of sterility; modified

genes may influence ds [13]
fi-1; (mu- tant-1, fi) | Filiform; filiform leaves, irregular flowering; male sterility [14,15]
fi-2 Filiform, similar to fi-1; narrow cotyledons and leaves (3—4 mm); filiform petals; the pistil

does not grow together with stamens, except for the ones, which originate from small-

fruited varieties; incomplete male sterility [16]
fms Functional male sterility; degenerated corolla; withering of stamens leads to under-

development of anthers and stigma; the anthers are closed with a long calyx; the mutant

form of “Fudijian” [17]
ms-1 Genetic male sterility; the anthers are small and wrinkled, without the pollen grains; gene

ms-1 may be associated with one of the genes, influencing the pigmentation; the mutant | [10, 18,

form of “All Big” 19]
ms-2 Genetic male sterility; wrinkled anthers, releasing many abortive (incapable of germination)

pollen grains; the mutant form of “California Wonder” [20]
ms-3 Genetic male sterility; wrinkled anthers, in some cases only a small number of fertile and

sterile grains are formed; radiation-induced mutant of “Pasardjishka Kapia 794” [21]
ms-4 Genetic male sterility; anthers are not completely reduced, they contain a small number of

fertile and sterile grains; radiation-induced mutant of “Kapia 794" [22, 23]
ms-6, ms-7 Genetic male sterility; wrinkled anthers of reduced size; sometimes only a small amount

of fertile pollen is formed; all ms-1-ms-8 are non-allelic; radiation-induced mutant of

“Zlaten Medal” [19, 24]
ms-8 Genetic male sterility; wrinkled anthers of reduced size; sometimes only a small amount of

fertile pollen is formed; radiation-induced mutant of “Zlaten Medal”; located on the lower | [19, 24,

chromosome arm P9 25]
ms-9; (mr-9) Genetic male sterility; gamma-radiation-induced male sterility [12, 26]
ms-10; (mc-509) Genetic male sterility; the mutant with male sterility, induced by ethylmethane sulfonate | [12, 26,

(EMS); ms-10 was revealed to be allelic to the isolated allele msk in Korea 27]
ms-11; (mc-705) Genetic male sterility; the mutant with male sterility, induced by EMS [12,26]
ms-12 Genetic male sterility, small and wrinkled anthers without any pollen grains; postmeiotic

opening of microspores; non-allelic to ms-1 and ms-2; allelism to ms-alleles of Daskalov

is unknown; the mutant of “Gambo” [28]
ms-13; (ms) Genetic male sterility; complete pollen sterility; postmeiotic opening of microspores; the

mutant of “CA452-1" [29]
ms-14 Genetic male sterility; the androecium transforms into a petal-like structure; the mutant of

“Kalyanpur selection” [30]
ms-15; (ms) Genetic male sterility; the anthers are decreased by 50 %, of dark blue color; postmeiotic

opening of microspores during the formation of male gametes; originated from “CA-960" [31]
msc-1 Genetic male sterility; the spontaneous mutant was discovered in China; allelism to ms-1—

ms-15 and smk is unknown [32, 33]
msc-2 Genetic male sterility; the spontaneous mutant of “Ying Ge Bai Er” was discovered in

China; allelism to ms-1-ms-15, smc-1 and smk is unknown [34, 35]
ms, Genetic male sterility; the spontaneous mutant was discovered in Korea for Capsicum

annuum L. [28, 36]
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Continued Table 1

N - . . . Refe-
ame Name and characteristic of trait manifestation ce
(synonym) rence
ms, Genetic male sterility; the spontaneous mutant was discovered in Korea for Capsicum
annuum L. [28, 36]
CaPME]I Capsicum annuum anther-specific gene; responsible for ripening and development of

pollen in C. annuum; its manifestation is revealed only at the final stage of ripening of
buds and in the open flowers of male fertile line, it was not discovered in the tissues of
other organs (sepals, petals, pistil, roots, stalk or leaves), and any other parts of plants of
the sterile line [37]

Table 2.The genes of cytoplasmic male sterility (CMS)

Name Name and characteristic of trait manifestation Refe-
(synonym) rence
atp6 Cytoplasmic male sterility; CMS-associated gene; there are two copies in male sterile | [19, 39,
lines, one of which is not normal (pseudo) 42]
coxIl Cytoplasmic male sterility; CMS-associated gene in C. annuum [19, 39]
ms-5 Cytoplasmic male sterility; CMS; anthers are greatly reduced, no pollen grains while being
cultivated in the open soil; in the conditions of covered soil some plants may form a small
number of fertile pollen grains; radiation-induced mutant of “Kalinkov 800/7” [23]
orf456 CMS-associated mitochondrial genes; causes male sterile phenotype in CMS-lines of chili
pepper [40]
orf507 Semi-cytoplasmic male sterility; one of the factors of cytoplasmic male sterility in CMS-
lines; the presence of this gene alone does not cause complete sterility of pepper [41-43]
Psy-atp6-2 Mitochondrial male sterility gene; impacts the activity of hydrolysis during ATP synthesis [44]
in mitochondria during pollen development, which leads to male sterility in pepper
(S) /-1, 11-2; ((S) Cytoplasmic male sterility; CMS, controlled by two nuclear genes and a mutant
msms) cytoplasmic gene S; the origin of dominant alleles of both loci is necessary for pollen
fertility restoration; the impact of mutant cytoplasmic gene S is revealed only in the 4547
homozygous recessive state of nuclear genes [ ]
Table 3. The genes of fertility restoration
Name Name and characteristic of trait manifestation Reference
(synonym)
pr Partial restoration; partial restorer of fertility; a recessive nuclear gene, associated with
fertility restoration in CMS-lines of chili pepper; closely related to Rf-locus (its third allele);
plants with partially restored fertility have normal anthers with a mixture of normal and
abortive pollen grains, which are stuck to anther walls even after their cracking. It occurs
only when pepper plants have sterile cytoplasm (5) and homologous recessive alleles pr [19, 36, 38]
Rf Restorer-of-fertility; the main dominant nuclear gene, restoring fertility in CMS-lines of [19, 36, 38, 48,
chili pepper 49]
crossings. The genes, controlling CMS, are described While using CMS in the selection work of creating
in Table 2. hybrid seeds, the obligatory stage is the fertility res-
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toration (Table 3), conditioned by the participation of
dominant allele genes. Thus, depending on the func-
tion, fulfilled by the pollinator regarding the sterile
plant — fertility restoration or sterility securing — the
hybrid progeny obtained will be either fertile or sterile.

48-501].

One of these genes is Rf'[19, 36, 38]. If a pollina-
tor turns out to be incomplete restorer of fertility,
the hybrid progeny will have both sterile and fertile
plants with different degrees of fertility pr [19, 36,

Table 4. The genes of male fertility
Name Name and characteristic of trait manifestation Reference
(synonym)
Camfl Capsicum annuum male fertile gene; a specific gene of anthers; plays a relevant role in the
development of pollen in C. annuum; was discovered only in anthers of the fertile line of
“114B” pepper; belongs to the group of “early” genes [54]
CaMF?2 Capsicum annuum male fertile gene; a specific gene of anthers; plays a relevant role in
the development of pollen in C. annuum; was discovered in the buds of the fertile line of
“114B” pepper; belongs to the group of “early” genes [53]
CaMF3 Capsicum annuum male fertile gene; a specific gene of anthers, which is revealed only in
the buds at the late stage of development and in open flowers of the fertile line of “114B”
pepper; belongs to the group of “late” genes; was discovered in the buds of the male fertile
line “114B” [53]
fl Folded leaf; upward folded leaves, which creates the boat-like form; is manifested in
young plants; partial fertility; originated from “PC 1” [51]
Table 5. The genes of female sterility
Name Name and characteristic of trait manifestation Reference
(synonym)
cfs Conditional female sterile; strong plants with compact habit; normally developed flowers
contain fertile pollen grains; obtained from M2 of population of cv. “Borjana” [56]
fef: (fc) Fasciflora; female sterility, plants with pollen, fertile for 27-55 %, seedless fruit [12]
fems Female and male sterility; wrinkled pollen does not contain starch; many small seedless
fruit; the mutant of line “4526” [57]
Sl Flowerless plant; intense vegetative growth, obtained from “PC1” [51]
fs Female sterile; complete female sterility without any other previous phenotype ma-
nifestations; adult plants have weak multiflowered periphery; the mutant of PI 159276 [58]
Pf Parthenocarpic fruit; no seeds; reduced size of fruit; the eggs start degenerating on the
second day after the opening of the flower and degenerate completely after five days;
pollen fertility is greatly reduced [59]
sel-1 Seedless; normal pollen is formed, but eggs are poorly formed (deformed) and non-
functional [60]
sel-2 Seedless; deformed placenta (embryo sac); pericarp is thick and carnous; flowering takes
place much later [61]
sl-1; (sl) Styleless; absence of normal style or stigma; incomplete female sterility [62]
sl-2 Styleless; flowers are without a style or stigma, the ovary is not damaged, without the
formation of fruit; female sterility; isolated from “Kalyanpur Red” [63]
sp Spinach; limited development of the stalk, many large leaves are formed into heavy body
in close proximity to the surface of the soil; buds are completely blocked; mutant form PI
159280 (58]
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Male fertility. There were previous reports on one re-
cessive gene, controlling male fertility [7, 51, 52]. At
present three more genes of male fertility have been
determined [53—55] (Table 4).

Female sterility. Female sterility of sweet pepper is
conditioned by different pathologies of female repro-
ductive organs. The genes, controlling this trait, are
presented in Table 5.

The genes of the reproductive system of Capsicum
genus also include the ones, responsible for flowering:
its presence, time of occurrence, its course, etc. Two re-
cessive genes were listed in the previous lists of genes
[7, 52], namely, ef, nf. We added two dominant genes,
discovered by Cohen et al. and Tan Shu et al. to this
list (Table 6).

The genetics of Capsicum has been studied for
almost a century, the selection of this genus has
been greatly improved due to the study of genetic
and cytoplasmic male sterility, male fertility and its

Table 6. The genes, responsible for flowering

restoration, female sterility and genetic control over
flowering.

The application of marker genes allowed accelerat-
ing the selection process for sweet pepper and reduc-
ing the volumes of selection breeding grounds. The
application of marker genes of phenotype traits (the
form of a fruit, the color of a fruit in technical and
biological ripeness, growth type, pericarp thickness)
in the maternal line allowed controlling the degree of
hybridism, which facilitates the system of hybrid re-
production.

For instance, while selecting genotypes with genes
dm, dt, sp, ef, short, early-ripening forms were obtained
with determinant plants, necessary while growing in
temporary covers and plastic greenhouses for early
harvest.

Usually the selection of phenotypes (marker genome
P, cone-like fruit) was aimed at the formation of early

Name Name and characteristic of trait manifestation Reference
(synonym)
Cas, Ca-AN Flowering related genes; responsible for the activity of flower meristems; epistatic to
other genes, controlling the transition to flowering with the corresponding composition
of flowers [64]
ef Early flowering; flowering occurs 20-25 days earlier than for “PC 17; there are a few seeds
formed; obtained from “PC 1” [51]
nf Nonflowering; no flowers are formed during the cultivation season [65]
Nle Participates in the regulation of flowering period in the population of Capsicum; was
discovered in P2-chromosome in 2012, confirmed in 2014 [64, 66]

Table 7. New varieties and hybrids F, introduced into the State register of varieties of plants,

suitable for growing in Ukraine

Trait
Name of variety, hybrid Growth | Fruit Fruit color
type form | in Fechnical in l?iological

ripeness ripeness
Soniachny — early-ripening, cone-like fruit, light color/red Dt P SW, Ccs
Vatag — early-ripening, cube-like fruit, dark green/red Dt b SW, Ccs
Dobirny — early-ripening, cube-like fruit, dark green/red Dt fb SW, Ces
Lysko — early-ripening, cube-like fruit, light yellowish-green/yellow Dt b SW, Y
Aborygen — early-ripening, tomato-like fruit, dark green/red dt 0) sW, Cecs
Advokat — early-ripening, tomato-like fruit, light green/yellow-orange dt O SW, Y
F1 Anika — middle early, cube-like fruit, dark green/red Dt b SW, c-landy
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ripeness, light color of the fruit and pericarp of medium
thickness.

Evaluating the plants by gene fb, the task was to ob-
tain cube-like fruit, usually of dark green color, thick
pericarp, middle and late ripeness. The genotypes
with upward direction of fruit were formed using gene
up. The process of checking involved the selection
of crud and ripe fruit of different colors: light green
(gene sw)), bright green (gene sw,), violet (in the in-
termediate phase of ripeness, gene im), yellow (gene
y), orange (interaction of genes ¢ and y) and brown
(gene ¢l y*). The plants with a small amount of gene
Pf or without it were selected for enhanced early ripe-
ness, cold endurance, high yield and taste qualities.
The heterosis plant breeding required the presence of
gene ms-3, responsible for CMS, in the genotype. And
the reproduction of hybrids F, required the presence
of genes-restorers of fertility (gene pr). The plants in
the phase of seedlings can be selected at early stages
of development (gene r/ — round leaves, gene aur —
yellow cotyledons and leaves).

The process of selection resulted in our creating va-
rieties and hybrids F, of sweet pepper, which were rec-
ommended for growing in Ukraine by the State Com-
mittee for the Testing of New Varieties of Agricultural
Plants (Table 7).

A number of hybrids are being tested. These include
plants with different forms of fruit and color: red, yel-
low, orange and violet ones.

CONCLUSIONS

The study of genes of Capsicum genus is going on.
In particular, important tasks are the determination of
allelic relations between similar genes, obtaining of
new gene mutants, study of homologous genes of other
varieties, determination of the location of loci, respon-
sible for certain traits, within chromosomes, genome
mapping, creation of molecular markers of genes and
defining the functions of genes.

The results of studies obtained may be efficiently
used to create new genotypes of sweet pepper. Spe-
cial attention should be paid to determining features of
plant habit, taking into consideration the requirements
of technologies of open and protected soil; size, form,
color of fruit, marking of biochemical processes, re-
sponsible for quality traits of fruit and their resistance
to biotic and abiotic factors.

There is a need for intensification of the study of
marker genes, promoting the manifestation of hetero-
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sis, including genes of sterility, securing and restoration
of sterility, as well as for the determination of interrela-
tions of such genes and economically valuable traits.
There is an evident requirement for the application of
marker genes while planting hybrids of the first ge-
neration, which will allow visual control of hybridism
degree and purity of initial forms at all the stages. The
use of molecular markers with the purpose of obtaining
an increased number of substances of dietary, protect-
ing and healing value in sweet pepper seems to be a
promising trend.

The application of a number of marker genes al-
lowed us to create commercial varieties and hybrids,
successfully grown in conditions of plastic and glass
greenhouses. Noteworthy are the following varieties:
Soniachny — early-ripening, yellow-red color of ripe
fruit; Lysko — early-ripening, yellow color of ripe fruit;
Dobirny — middle ripening, large cube-like dark red
fruit in the ripeness phase; hybrid F, Anika — middle
early with large fruit, dark red in the phase of biologi-
cal ripeness.

I'enu penpoaykTuBHOI cucteMu pony Capsicum
Ta NOLIYKH ILISIXiB IXHHOI0 BUKOPHCTAHHS
32 YMOB 3aXHILEHOI'0 IPYHTY YKpaiHu

B. A. Kpasuenko !, T. A. CreneHko 2

e-mail: st4teen@gmail.com

! HartioHasibHa akajeMist arpapHiuX HayK YKpaiHd
Bys. BacuiskiBebka, 37, Kuis, Ykpaina, 03022
? HarionansHuil yHiBEpCHTET GiopecypciB
Ta IPUPOJOKOPUCTYBAHHS YKpaiHu
Byn. I'epois O6oponn, 15, Kuis, Ykpaina, 03041

Iepeup (pin Capsicum) € OmHIEIO 3 HAMBAKIMBIIIMX OBO-
YEeBHX 1 NIPSHUX KYJIBTYp y cBiTi. POOOTH 3 BUBUCHHS TeHETH-
K1 TEpII0 BUKOHYIOThCS MOCTiHHO. CTaroTh BiIOMUMH HOBI
TeHH, FTeHETHYHI MapKepH, JOCKOHAIIIIE BUBYAIOTH paHille
Bimkputi. MeTa. Metoto miei poboTm Oyiio omucatéu Ta
CHCTEMAaTH3yBaTH iCHYIOUl Ha CHOTOIHI I'€HH PENPOLYKTHUB-
HOT cucteMu pociuH poxy Capsicum i BUCBITIUTH TUTaHHS
II0ZI0 BUKOPHUCTAHHS PELECHBHUX MYTAaHTHHX T'CHIB y ce-
JEKIIfHOMY TIpoIleci NMpH CTBOPEHHI HOBHX COPTIB i Ti0-
puniB mepirro cononkoro. Meroau. J{ns xnmacudikamii pe-
NPOAYKTHUBHUX TEHIB y CENEKLIHHHUX IOCHIIKEHHAX BHKO-
PUCTAaHO CBITOBY KOJIEKIIFO TEPII0 COJOAKOTO, iCHYIOUi
copTH 1 TiOpUIM pi3HUX KpaiH, BIACHWH CeNeKIiHHUN Ma-
Tepian. ExcriepuMeHTH 37ifiCHIOBAaIHM 32 YMOB IUTiIBKOBHX
1 CKISIHUX TEIUTUIh 3TIAHO 13 CYYaCHHUMH METOIMKAMH.
Pesyabratu. OTpuMaHi JaHi CHCTEMaTH30BaHO B Taki
TpynH TeHiB: (pyHKIIIOHAIBHOI 1 TeHETHYHO{ CTEPUIBHOCTI,
IIUTOIUIA3MAaTHIHOI YOJIOBIYOi CTEPUIIBHOCTI, BiTHOBICHHS
(hepTrIbHOCTI, XKiHOYOi (EepTHUIBHOCTI Ta BiANOBITANbHI
3a TporecH UBITIHHA. YacTHHY ONHMCAaHMX TeHIB MOXKHA
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BUKOPUCTOBYBAaTH B CEJEKIii Ha TETepo3nc Ta TpH
CTBOPCHHI OPHUTiHAIFHOTO BHXiTHOTO Marepiany. HaBeneHo
MIPUKJIAN 3aCTOCYBAaHHSA PEIECHBHUX MYTaHTHHX TCHIB
TIpH PO3POOII HOBUX COPTIB 1 TIOPHAIB MEPIFO COIOIKOTO, a
TaKOX IXHI KOPOTKi Xapakrepuctuku. HoBi copT i ribpuan
MIEPII0  COJIOAKOTO 3aHECEHO 10 JlepkKaBHOTO peecTpy
COPTIB POCJHH, MPUIATHUX 10 BUKOPUCTAHHSI B YKpaiHi.
BucHoBku. OxapakTepu30BaHi TeHH MOXKHA 3aCTOCOBYBaTH
B TCHETHYHHMX 1 CEJEeKIIHHUX AOCTiIPKEHHSAX. 3a ydacTi
pELIECUBHUX MYTAHTHHX TI€HIB CTBOPEHO HM3KY HOBHX
KOMEpILiHHUX COPTIB 1 TiOPHIB MEPIIO COTOIKOTO.

KuarouoBi cioBa: mepenib, T'eH, CENCKIIHUNA MPOIEC, Per-
POIYKTUBHA CUCTEMA, CTCPUIIBHICTD, (DEPTUIIBHICTb.

I'ensl penponyKTHBHOI cucTeMbl poaa Capsicum
U MOUCKH NMyTeil MX HCIOJb30BAHHS B YCJIOBHAX
3QIMILEHHOT0 TPYHTa YKPAHHBI

B. A. Kpasuenxo !, T. A. CreneHko 2

e-mail: stdteen@gmail.com

! HanmoHanbHast akajieMust arpapHix HayK YKpPanHbI
V. BacunbkoBekast, 37, Kues, Ykpanna, 03022
2 HaumoHanbHbIi YHUBEPCUTET OHOPECYPCOB
U IPUPOJOTIONIB30BAHNS YKpPauHbI
Vn. I'epoeB O6opownsl, 15, Kues, Ykpauna, 03041

[epen (pon Capsicum) — ogHa W3 BAYKHEHIIINX OBOIIHBIX U
NIPSHBIX KYJIBTYp B Mupe. POOOTHI 10 M3yueHHIO T€HETHUKH
neplua BeIyTCs MOCTOSHHO. CTaHOBSTCSI U3BECTHBIMU HOBBIE
TeHBI, TCHETHYECKNE MapKepbl, 0oJee JOCKOHAIBHO M3yda-
10T panee oTkpbIThie. Llean. Llenbio maHHO#M paboThI OBLTO
OIHUCaTh U CUCTEMAaTU3HPOBATh CYLIECTBYIOLINE HA CETOIHS
TeHbl PEeNpONYKTUBHON cucTteMsl pofa Capsicum 1 Iposic-
HUTb BOIIPOC OTHOCHUTENIHO HCHONb30BAaHMS PELIECCUBHBIX
MYTAaHTHBIX T€HOB B CEJIEKIOHHOM MPOLECCE MPU CO3AaHHU
HOBBIX COPTOB M rHOpUI0B mepua ciaakoro. Meroabl. s
KJIaCCU(HKAIMN PEIPOAYKTHBHBIX T€HOB B CEJICKIIHOHHBIX
HCCIIEIOBAHHAX HCIONB30BAId MHUPOBYIO KOJUIEKIUIO IEp-
I[a CJIQJKOTO, CYIIECTBYIOIINE COpPTa M THOPHIBI PA3HBIX
CTpaH, COOCTBEHHBIN CENEKIMOHHBII Marephai. DKCIepu-
MEHTBl OCYHIECTBISUIM B YCJOBHSX IUIEHOYHBIX M CTEK-
JISHHBIX TEIUIMI[ COMIACHO CYHIECTBYIOIIUM METOIUKAM.
Pesynbrarbl. IlomydeHHBIE JTaHHBIE CHUCTEMAaTU3MPOBAHbBI
B TaKWe TPYMIIBl TCHOB: (DYHKIIMOHATIBHOW M T€HETHYECKOM
CTEPWJIBHOCTH, LMTOIUIA3MAaTHUYECKON MYKCKOH CTEpHIIb-
HOCTH, BOCCTAHOBJICHHS (DEePTUIFHOCTH, JKEHCKOH (epTHITh-
HOCTH W OTBETCTBEHHBIE 3a IPOLECCHI IBETEHUsA. YacTb
OMNHCAaHHBIX T'€HOB MOJKHO HCIIOJNB30BaTh B CEJIEKIUH HA
TeTePO3UC W MPHU CO3JaHUM OPUTHMHAIBHOIO HCXOMHOTO
Marepuana. [IpuBeneHsl IpuMepsl IPUMEHEHHUS PELECCHB-
HBIX MYTaHTHBIX T€HOB NIPHU Pa3pabOTKE HOBBIX COPTOB H
ruOpUIOB TepIa CIAJKOro, a TAKKEe MX KOPOTKHE Xapak-
Tepuctukd. HoBble copTa W THOpMABI Tepra CIaaKoro
3aHeceHbl B [OCYapCTBEHHBIN PEECTp COPTOB PACTEHUH,
MPUTOHBIX K MCIONIB30BaHUIO B YKkpauHe. BoiBoabl. Oxa-
PAKTCPU30BAHHBIC T€HBI MOKHO IIPUMCHATH B TCHETUYCCKUX
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U CEJICKIIMOHHBIX HccienoBaHusx. C ydacTHeM pereccuB-
HBIX MYTaHTHBIX T€HOB CO3/1aH P HOBBIX KOMMEPUYECKHX
COPTOB ¥ THOPH/IOB TIEpIIa CIIaIKOTO.

KaioueBble ciioBa: meperl, reH, CEIEKIMOHHBIN MPOIecc,
PENpPOIYKTHBHAS CUCTEMA, CTEPUIILHOCTD, (PEPTUILHOCTD.
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