UDC 633.11+633.14:631.527 DOI: 10.30835/2413-7510.2023.293879

SELECTION OF WATERMELON STARTING MATERIAL BY ADAPTABILITY FOR
BREEDING FOR SUITABILITY FOR INTENSIVE AND ORGANIC GROWING
TECHNOLOGIES

Serhiienko O.V.1*, Shabetia O.M1., Linnik Z.P1., Serhiienko M.B., Povlin 1.Ye.2

! Institute of Vegetable and Melon Growing of the National Academy of Agrarian Sciences of
Ukraine

2 Ferenc Rakoczi Il Transcarpathian Hungarian College of Higher Education of the Ministry of
Education and Science of Ukraine

E-mail: ovoch.iob@gmail.com

The adaptive potential of a watermelon collection was evaluated by the following
characteristics: total and marketable yields and average marketable fruit weight. The following
parameters were determined: bi — regression coefficient of a genotype's response to changing
conditions (plasticity), Sgi — genotype’s stability, GBV; —breeding value of the watermelon
collection genotype. By the coefficient of environmental plasticity (bi), the collection watermelon
accessions were categorized as with low, medium or with high environmental plasticity for
different characteristics. Taking into account the environmental variability parameters in the
collection watermelon accessions, we selected accessions with enhanced responses to changes in
growing conditions for involvement them in the breeding of cultivars and hybrids suitable for
intensive growing technologies, as they are able to yield rather stably in such conditions. We also
identified watermelon accessions to be used as starting materials in the breeding of genotypes
suitable for organic growing technologies. The accessions selected have optimal responses to the
year’s conditions, are relatively stable in terms of expression of these traits under changing
growing conditions and are characterized by their high levels.

Key words: watermelon, breeding, collection accessions, breeding trait, growing
technology, stability, plasticity, breeding value.

Introduction. Recently, yields of agricultural crops, including watermelon, have not
significantly increased. Lack of high-yielding cultivars, which are adapted to soil and climatic
conditions and certain growing technologies, in production is the main limiting factor [1]. At the
current stage of agricultural science, the creation of genotypes that stably yield a lot when grown
with different technologies and introduction of them into production is an urgent issue [2]. In
watermelon breeding, the problem of insufficient stability and fulfilment of yield potential to
provide valuable vitamin products remains relevant; it can be solved only by developing new
genotypes with a set of valuable economic features and high adaptive capacity [3].

The environmental-genetic approach to breeding allows developing ways and methods of
rational use of genotypes and obtaining new cultivars and hybrids that are resistant to adverse
environmental factors, gaining information about the reaction norms of genotypes, etc. [4].

To ensure sufficient watermelon yields, it is necessary to grow new highly adapted cultivars
and hybrids of this crop [5]. Parameters of the environmental variability of each genotype are
very important, since with rise in the potential productivity of cultivars and hybrids, their
demands to cultivation technologies increase greatly, and the amount and quality of their yields
become more dependent not only on biotic, but also on abiotic factors [6]. Therefore, the
identification of new sources of valuable stable or plastic traits with desirable norms of reaction
to changes in growing conditions is a very important trend of melon studies, which allows
answering the challenge of competitive cultivars and hybrids with desirable parameters [7].
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The availability of specialized starting materials makes it possible to create watermelon
cultivars and hybrids for breeding using different growing technologies. Comprehensive
evaluation of the adaptive potential of the available gene pool enables one to select starting
materials (accessions with valuable economic features) for their involvement in breeding [8, 9].
Studies of the global genetic potential of watermelons using a complex approach to identification
of stable sources of different traits and involvement of them in hybridization with further
application of analytical breeding methods enable creating diverse starting materials and
fruitfully use them both in varietal and in heterotic breeding of this crop [10, 11, 12].

It is possible to select highly adaptive staring materials by comprehensive evaluation of
environmental variability parameters of genotypes [13, 14]. Genotypes’ responses to changes in
environmental conditions are assessed by coefficient of environmental plasticity (bi), which
reflects the plasticity and stability of an accession related to the averaged reaction of all studied
forms to changing environmental conditions in research years. The higher b is, the steeper the
regression line is and the more susceptible to changes in growing conditions the accession is.
Most researchers determine the coefficient of environmental plasticity using the traditional
method of regression analysis [15]. Special attention is paid to assessments of plasticity of
different traits and their peculiarities under changing growing conditions [16, 17]. Highly plastic
watermelon sources, which are most suitable for the breeding of genotypes suitable for organic
technologies, are also of interest for production in different regions of Ukraine, where this crop is
not traditional. For example, recently there have been many publications reporting that highly
plastic watermelon cultivars are grown in Transcarpathia by transplanting, even in industrial
volumes [18, 19, 20]. Hence, our research was aimed, firstly, at the selection of intensive
accessions with enhanced responses to growing conditions, above-average stability and breeding
value for certain characteristics, which can be used in the breeding of cultivars and hybrids for
intensive growing technologies. The second objective was to select relatively stable accessions
that have optimal responses to year’s conditions at the average population level, which can be
used in the breeding of highly plastic cultivars and hybrids with high adaptive capacity for the
breeding of genotypes suitable for organic technologies.

Purpose - to select watermelon starting materials by major productive indicators (yield,
average marketable fruit weight) for the breeding of genotypes suitable for intensive and organic
cultivation technologies.

Materials, Methods and Conditions. The experiments were conducted in the northern part
of the Left-Bank Forest-Steppe of Ukraine, in the central moderately humid area of the
Kharkivska Oblast, in 2018-2020. The experiments were carried out on soils typical for the
forest-steppe — typical low-humus medium-loam chernozem on loess (pH of salt extract - 5.7;
sum of absorbed bases - 26.0 mg-eq per 100 g of soil; hydrolytic acidity - 2.8 mg-eq per 100 g of
soil; humus content — 4.3%; hydrolyzable nitrogen — 139.0 mg/kg; mobile phosphorus — 106-119
mg/kg; exchangeable potassium — 93 mg/kg soil). The climate in the research area is temperate-
continental. The experiments were located on natural infections.

Collection watermelon accessions were studied: 101 cultivars from 9 countries (Ukraine,
China, the USA, Moldova, Kazakhstan, Thailand, the Czech Republic, Italy, etc.). Cv. ‘Maks
Plus’ (Ukraine) was taken as the control accession. The adaptive potential of the watermelon
collection was analyzed by productive indicators. The yields in the nursery were harvested and
recorded manually; by weight, fruits were categorized as commercial (large, medium, small) or
non-commercial.

The following parameters were determined: Sgi — genotype’s stability, bi — regression
coefficient of the genotype's response to changing conditions (plasticity), GBVi — genotype’s
breeding value. Plants were grown by traditional technology in the Forest-Steppe of Ukraine
(DSTU 3805-98, 1998; DSTU 5045:2008, 2008) [21, 22]. Seeds were sown manually within the
first or second 10 days of May, depending on the weather. Water was poured into the holes. The
sowing arrangement in the experiments was 1.4 x 0.7 m. The record plot area was 19.6 m?.

Watermelon plants were fertilized and protected in compliance with scientific and practical
recommendations [23]. The study was conducted in accordance with routine methods of breeding
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[7, 24, 25]. The collection accessions were selected and evaluated for different breeding
directions in accordance to current recommendations [26, 27, 28]. Kilchevskiy & Khotylyova’s
method, 1997 [29] was used to estimate the genotypes’ stability parameters. The coefficient of
environmental plasticity (bi) was calculated by Eberhart & Russel algorithm, 1966 [16]. Data
were statistically and mathematically processed in Statistica 6.

Results and Discussion. From the experimental results on 101 watermelon accessions, the
numerical value of the regression coefficient (coefficient of environmental plasticity) bi was
determined. By this parameter for major breeding traits, the collection watermelon accessions
were categorized into three groups: with low, medium and high environmental plasticity.

It is known that accessions with enhanced responses to growing conditions, which yield a
lot under favorable growing conditions, are valuable for the breeding of intensive genotypes.
Analysis of the adaptive potential of the collection accessions in terms of yield and its
constituents allowed for selection of sources for the breeding of intensive genotypes.

Table 1
Environmental variability parameters of the sources for the breeding of intensive cultivars
and hybrids; mean for 2018-2020

Accession Me:;\/r;:rcsrc())sg the Sgi. % bi GBV;
Sources for the breeding of intensive cultivars and hybrids in terms of the “total yield” trait, t/ha
Maks Plus (control) 64.72 5.65 1.03 47.37
Klondike 49.83 12.05 2.00 21.35
Yatum 51.05 10.47 1.84 25.68
Sladkiy Briliant 46.62 12.18 1.87 19.67
Yarylo 46.83 14.12 2.28 15.45
Skhidnyi Prynts 53.97 10.25 1.67 27.71
For the entire sample (101 accessions):
Xmin 15.07 0.63 -1.42 -13.30
Kmax 66.33 29.72 3.32 60.53
Am - Xmax - Xmin 51.26 29.09 474 73.83
Sources for the breeding of intensive cultivars and hybrids in terms of the “marketable yield” trait, t/ha
Maks Plus (control) 63.80 5.08 1.34 49.80
Klondike 46.92 14.65 3.45 17.24
Sladkaya Dakota 55.43 6.02 1.56 41.03
Sladkiy Briliant 44.85 9.62 2.15 26.24
Sladkiy Briliant 2 54.18 13.33 3.47 23.00
Yarylo 46.33 12.46 2.91 21.42
Skhidnyi Prynts 51.22 10.71 2.22 27.55
For the entire sample (101 accessions):
Kmin 13.19 1.64 -2.38 -15.76
Kmax 64.34 31.89 4.65 57.33
An = Xmax — Xmin 51.15 30.25 7.03 73.09
Sources for the breeding of intensive cultivars and hybrids in terms of the “average marketable fruit weight” trait, kg
Maks Plus (control) 2.50 7.54 -2.37 1.65
Sladkiy Briliant 2.24 8.37 3.96 1.46
For the entire sample (101 accessions):
Xmin 0.99 0.73 -12.44 -1.94
Krmax 3.99 45.70 20.11 3.71
Am = Xmax — Xmin 3.00 44.97 32.55 5.65

Thus, according to the level of "total yield" trait, 26 cultivars with increased responses to
growing conditions (bi = 1.51-3.32) were distinguished; they can be classed as intensive
genotypes. The experimental results demonstrated that 5 accessions were of the greatest value
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(‘Klondike’, ‘Yatum’, ‘Sladkiy Briliant’, ‘Yarylo’, and ‘Skhidnyi Prynts’), with relatively high
mean total yields in the three study years (X= 49.83 t/ha, 51.05 t/ha, 46.62 t/ha, 46.83 t/ha, and
53.97 t/ha, respectively), for the breeding of intensive cultivars and hybrids (Table 1). These
cultivars were characterized by medium stability (Sgi = 12.05%, 10.47%, 12.18%, 14.12%, and
10.25%, respectively) and medium breeding value of the genotype (GBVi = 21.35, 25.68, 19.67,
15.45, and 27.71, respectively).

By the numerical value of the coefficient of environmental plasticity (bi), 40 collection
accessions (bj= 1.51-4.65) were considered as having enhanced responses to growing conditions
in terms of the "marketable yield" trait.

For the breeding of intensive cultivars and hybrids by this feature, 6 accessions were of the
greatest value: ‘Klondike’, ‘Sladkaya Dakota’, ‘Sladkiy Briliant’, ‘Sladkiy Briliant 2°, “Yarylo’,
and ‘Skhidnyi Prynts’ giving relatively high marketable yields during the research (X = 46.92
t/ha, 55.43 t/ha, 44.85 t/ha, 54.18 t/ha, 46.33 t/ha, and 51.22 t/ha, respectively). These accessions
were medium stable (Sgi = 14.65%, 6.08%, 9.62%, 13.33%, 12.46%, and 10.71%, respectively)
and characterized by medium breeding value of the genotype (GBVi = 17.24, 41.03, 26.24, 23.00,
21.42, and 27.55, respectively).

According to the " fruit average weight" trait, 43 collection accessions can be classed as
showing enhanced responses to growing conditions (bi > 2.05); however, most of them had a low
breeding value of the genotype (GBVi ranged 2.03 to 0.24), or were unstably or low-yielding. In
this group of accessions, high-yielding cv. ‘Sladkiy Briliant’ with an average fruit weight of 2.34
kg stood out as the best one, had a sufficiently high breeding value of the genotype (GBVi =
1.46), was medium stable (on the average level of the sample; Sgi = 8.37 %) and showed an
increased response to changing growing conditions (b = 3.96).

Analysis of the environmental variability parameters in the 101 collection watermelon
accessions enabled us to identify accessions with enhanced responses to changing growing
conditions, which at, the same time, consistently produced sufficiently high yields, for the
breeding of cultivars and hybrids suitable for intensive growing technologies. By the yield
constituents, several breeding-valuable accessions were distinguished: 5 were selected due to the
"total yield" trait, 6 — due to the "marketable yield" trait, and 1 — due to the "average fruit weight"
trait.

Our study demonstrated that genotypes that yielded stably under any growing conditions
were valuable for organic growing technologies. Therefore, for the breeding of highly adaptive
genotypes, accessions that slightly respond to changes in growing conditions, that is, are highly
plastic, are valuable. For the breeding of genotypes with relative stable expression of the breeding
traits, which would be suitable for organic growing technologies, sources were selected by stable
yields in the study years (Table 2).

Thus, high-yielding (X from 49.41 to 64.47 t/ha) accessions were selected by the "total
yield" trait: ‘Sladkaya Dakota’, ‘Atamanskyi’, ‘Royal Majestic’, ‘Wm 14°, ‘Minimeloni’, and No.
9 with the coefficient of environmental plasticity bi from 0.86 to 1.10; they were relatively stable
accessions, with optimal responses to year’s conditions and a sufficiently high breeding value of
the genotype (GBV; = 42.61, 28.07, 45.12, 33.44, 52.70, and 39.50, respectively). Cv.
‘Minimeloni’ showed the highest stability of the genotype (Sgi = 3.85%).

By the numerical value of the coefficient of environmental plasticity for the "marketable
yield" trait, the group of genotypes with high environmental plasticity included 14 accessions that
slightly responded to changes in growing conditions; their regression coefficients were around 1
(bi = 0.85-1.13). Of them, 4 accessions were distinguished due to high yields: ‘Atamanskyi’,
‘Royal Majestic’, ‘Karapuz’, and ‘Monomakh’ (54.95 t/ha, 56.40 t/ha, 64.34 t/ha, and 46.59 t/ha,
respectively); they were noticeable for both sufficiently high breeding value of the genotype
(GBV; = 32.68, 44.78, 55.64, and 38.45, respectively) and stability (Sgi = 9.39%, 4.77%, 3.13%,
and 4.05%, respectively).

48



Table 2
Environmental variability parameters of the sources for the breeding of organic cultivars
and hybrids; mean for 2018-2020

Accession Me?/r;:rcsr(();; the Sgi, % o] GBV;
Sources for the breeding of relatively stable cultivars and hybrids in terms of the “total yield” trait, t/ha
Maks Plus (control) 64.72 5.65 1.03 47.37
Sladkaya Dakota 55.94 5.02 0.94 42.61
Atamanskyi 56.54 10.61 1.10 28.07
Royal Majestic 59.22 5.02 0.99 45.12
Wm 14 49.41 6.81 0.97 33.44
Minimeloni 64.47 3.85 0.86 52.70
No. 9 51.64 4.94 0.88 39.50
For the entire sample (101 accessions):
Xmin 15.07 0.63 -1.42 -13.30
Kmax 66.33 29.72 3.32 60.53
An - Xmax - Xmin 51.26 29.09 474 73.83
Sources for the breeding of relatively stable cultivars and hybrids in terms of the “marketable yield” trait, t/ha
Maks Plus (control) 63.80 5.08 1.34 49.80
Atamanskyi 54.94 9.39 0.85 32.68
Royal Majestic 56.40 4,77 1.10 44.78
Karapuz 64.34 3.13 0.88 55.64
Monomakh 46.59 4.05 0.94 38.45
For the entire sample (101 accessions):
Kmin 13.19 1.64 -2.38 -15.76
Kmax 64.34 31.89 4.65 57.33
An = Xmax — Xmin 51.15 30.25 7.03 73.09
Sources for the breeding of relatively stable cultivars and hybrids in terms of the “average marketable fruit weight”
trait, kg
Maks Plus (control) 2.50 7.54 -2.37 1.65
Atamanskyi 2.17 2.97 0.96 1.88
Bingo 1.99 2.99 0.93 1.72
Foton 2.24 4.20 1.12 1.82
Orfey 1.91 3.57 0.98 1.61
A-14 Tur 2.57 1.90 1.15 2.35
No. 7 Zx 2.64 1.52 0.98 2.46
For the entire sample (101 accessions):
Kmin 0.99 0.73 -12.44 -1.94
Kmax 3.99 45.70 20.11 3.71
Am = Xmax — Xmin 3.00 4497 32.55 5.65

Eleven watermelon accessions were selected by the "average fruit weight" trait; they
showed a high environmental plasticity (bi = 0.91-1.15). In this group, high-yielding accessions
were selected: ‘Atamanskyi’, ‘Bingo’, ‘Foton’, ‘Orfey’, ‘A-14 Tur’, and No. 7 Zx with an
average fruit weight of 1.91-2.64 kg; they were characterized by high environmental plasticity (b
= 0.96, 0.93, 1.12, 0.98, 1.15, and 0.98, respectively) and sowed a sufficiently high breeding
value of the genotype (GBVi = 1.88, 1.72, 1.82; 1.61, 2, 35, and 2.46, respectively) for this trait.
Cv. ‘A-14 Tur’ and No. 7 Zx were characterized by high stability (Sgi = 1.90% and 1.52%,
respectively) of this trait.

Analysis of the environmental variability parameters in the 101 collection watermelon
accessions in order to use them as starting materials in the breeding of genotypes with high
environmental plasticity, which would be suitable for organic cultivation, allowed us to select a
number of accessions by yield constituents: 6 breeding-valuable accessions were selected by the
"total yield" trait, 4 — by the "marketable yield" trait, and 6 — by the "average fruit weight" trait.
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They optimally responded to year conditions, were relatively stable in terms of high levels of
expression of these traits under variable growing conditions.

Conclusions. For the breeding of genotypes suitable for intensive technologies, accessions
with enhanced responses to changing growing conditions were selected; at the same time, they
maintained a sufficiently high stability of yields. The breeding-valuable accessions were selected
by yield constituents: 5 - by the "total yield" trait; 6 — by the "marketable yield" trait; and 1 — by
the "average fruit weight" trait.

Analysis of the environmental variability parameters in the watermelon collection to be
used as starting materials in the breeding of genotypes suitable for organic cultivation enabled us
to select a number of accessions: 6 — by the "total yield" trait; 4 — by the "marketable yield" trait;
and 6 - by the characteristic "average fruit weight" trait. The selected accessions optimally
responded to changing conditions of cultivation and showed relatively stable and strong
expression of these traits.
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SELECTION OF WATERMELON STARTING MATERIAL BY ADAPTABILITY FOR
BREEDING FOR SUITABILITY FOR INTENSIVE AND ORGANIC GROWING
TECHNOLOGIES

Serhiienko O.V.1*, Shabetia O.M*., Linnik Z.P., Serhiienko M.B*., Povlin I.Ye.?

L Institute of Vegetable and Melon Growing of the National Academy of Agrarian Sciences of
Ukraine

2 Ferenc Rakoczi Il Transcarpathian Hungarian College of Higher Education of the Ministry of
Education and Science of Ukraine

*E-mail: ovoch.iob@gmail.com

Purpose and Objectives. To select watermelon starting materials by major productive
indicators (yield, average marketable fruit weight) for the breeding of genotypes suitable for
intensive and organic cultivation technologies.

Materials and Methods. Collection watermelon accessions were studied: 101 cultivars and
lines from 9 countries. Cv. ‘Maks Plus’ (Ukraine) was taken as the control accession. The
following parameters were determined: Sgi — genotype’s stability, bi — regression coefficient of
the genotype's response to changing conditions (plasticity), GBVi — genotype’s breeding value.
Plants were grown by traditional technology in the Forest-Steppe of Ukraine (DSTU 3805-98,
1998; DSTU 5045:2008, 2008). Watermelon plants were fertilized and protected in compliance
with scientific and practical recommendations. The study was conducted in accordance with
routine methods of breeding. Kilchevskiy & Khotylyova’s method, 1997 was used to estimate the
genotypes’ stability parameters. The coefficient of environmental plasticity (bi) was calculated by
Eberhart & Russel algorithm, 1966. Data were statistically and mathematically processed in
Statistica 6.

Results and Discussion. The adaptive potential of the watermelon collection was evaluated
for the following characteristics: total and marketable yields and average marketable fruit weight.
The following parameters were determined: bi - coefficient of regression of the genotype’s
response to changes in conditions (plasticity), Sgi — genotype’s stability, and GBV; — genotype’s
breeding value of the watermelon collection. We established the amplitudes and ranges of
variation of the yield indicators. By the coefficient of environmental plasticity bi, the collection
watermelon accessions were grouped as showing low, medium or high environmental plasticity
for different traits. The collection accessions were categorized as follows: 1 - intensive genotypes
with enhanced responses to growing conditions; 2 - with medium environmental plasticity; 3 -
highly plastic, which slightly respond to changes in growing conditions. For breeding for various
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traits, we identified accessions of practical value in terms of stability parameters and genotype’s
breeding value (GBV;) for intensive and organic cultivation technologies. Taking into account the
environmental variability parameters in collection watermelon accessions to be used in the
breeding of cultivars and hybrids suitable for intensive technologies, we selected accessions with
enhanced responses to changing growing conditions, which also consistently yielded sufficiently
high. As to the yield constituents (productive traits), 5 breeding-valuable accessions were selected
by the "total yield" trait, 6 — by the "marketable yield" trait, and 1 — by the "average fruit weight"
trait. Analysis of the environmental variability parameters in the watermelon collection to be used
as starting materials in the breeding of genotypes suitable for organic cultivation enabled us to
select a number of accessions by productive traits: 6 breeding-valuable accessions were
distinguished due to the "total yield" trait, 4 — due to the "marketable yield" trait, and 6 - due to
the "average fruit weight" trait. The selected accessions optimally responded to year’s conditions
and were relatively stable in terms of high levels of expression of these traits under in changing
growing conditions.

Conclusions. For the breeding of genotypes suitable for intensive technologies, accessions
with enhanced responses to changing growing conditions were selected; at the same time, they
maintained a sufficiently high stability of yields. The breeding-valuable accessions were selected
by yield constituents: 5 - by the "total yield" trait; 6 — by the "marketable yield" trait; and 1 — by
the "average fruit weight" trait.

Analysis of the environmental variability parameters in the watermelon collection to be
used as starting materials in the breeding of genotypes suitable for organic cultivation enabled us
to select a number of accessions: 6 — by the "total yield" trait; 4 — by the "marketable yield" trait;
and 6 - by the characteristic "average fruit weight" trait. The selected accessions optimally
responded to changing conditions of cultivation and showed relatively stable and strong
expression of these traits.

Key words: watermelon, breeding, collection accessions, breeding trait, growing technology,
stability, plasticity, breeding value.

JIOBIP BUXIITHOI'O MATEPIAJTY KABYHA 3A AJJAIITHBHICTIO JI/IA CEJIEKIII HA
IIPHJIATHICTh JI0 BHPOILIYBAHHA 34 IHTEHCHBHOI TA OPIrAHIYHOI
TEXHOJIOTIH.

Cepriecnxo O.B.'*, llladerss O.M*., Jlinnixk 3.I1 ., Cepricaxo M.B'., ITosin LE.2

! IncTuryT OBOYIBHMITBA i GamTaEHMITBA HarionansHOT akaneMii arpapHuX Hayk YKpainu
2 3akapnaTchKuii yropchkuii inctutyT im. ®epenna Paxoni Il MOH Ykpaiuu.

* E-mail: ovoch.iob@gmail.com

Mera pgocaimkeHHsi. Bunimut  BUXIOZHMM  Marepiall  KaByHa 32  OCHOBHUMH
NPOAYKTUBHUMHU TOKa3HUKaMH (ypO)KalfHICTIO, CEepeIHbOI Macol0 TOBAapHOTO IUIOAY) JUIS
CEJIEKIII] TeHOTHUIIIB, MPUIATHUX 10 BUPOILyBaHHS 32 IHTEHCUBHOI Ta OPraHI4HOI TEXHOJIOT1].

Marepiain ta Metoau. OO €KT HOCHIKEHb: KOJEKIIiHI 3pa3ku kaByHa — moHaa 100
copTiB Ta JiHiM 3 9 kpain cBiTy. CtanmaptoM ciyryBaB copT Makc mmoc (Ykpaina). byno
BU3HAUCHO: SQi — CTabUIbHICTh TeHOTUNY, DI — KoedilieHT perpecii peakiii reHOTHITY Ha 3MiHY
yMOB (TmacTudHicTh), CIJIi — cenekIiiiiHa MIHHICTh TEHOTHMY. TEXHOJIOTiS BHUPOITYyBaHHS
pocnuH 3aranbHOmpuiiHATa 111 30HU Jlicocremy VYkpainm (DSTU 3805-98, 1998; DSTU
5045:2008, 2008). HdocmimkeHHST TPOBOIWIN BIAMOBIIHO JI0 3aralbHONPUUHATHX METOAHK 3
ceneKkuiifHoi po6oTu. [ OIiHKM mapameTpiB CTaOiIbHOCTI T€HOTHINIB BUKOPHUCTAHO METOIUKY
Kilchevskiy & Khotyleva, 1997. Koedirrient exosoriunoi miactuanocti (bi) po3paxosano 3rigHo
3 Metoaukoro Eberhart & Russel, 1966.

Pe3yabTaTé Ta 00roBopeHHs. J{OCTIDKEHO aJanTUBHUN MOTEHIA] KOJIEKI[li KaByHa 3a
O3HaKaMH: 3arajbHa i TOBapHa YpOKaiHICTh, CEpeHs Maca TOBapHOro Iuiony. BuszHaueno: bj -

54



Koe(ilieHT perpecii peakiii TEeHOTHIy Ha 3MiHY YMOB (IUTACTUYHICTB), Sgi - CTaOLIBHICTH
reHorunty, CIJI; - cenekmiiiHy IIIHHICTh TEHOTHIYy KOJICKIi KaByHa. JlocCiiKeHHIMHU
BCTAQHOBJICHO AaMIUTITyJly Ta po3MaxX BapilOBaHHS O3HAK MPOIYKTUBHOCTI. 3a KoedimieHToM
CKOJIOTIYHOT TuIacTHYHOCTI Di, Kosekmiiini 3pa3ku KaByHa OyJ0 pPO3MOAIICHO Ha HHU3BKO-,
CepeIHbO- Ta BHCOKO- €KOJOTIYHO IUIACTMYHI 3a pi3HUMH oO3Hakamu. KoiekmiiHi 3pa3ku
pPO3MOAICHO HAa TEHOTUIH: | - IHTEHCHBHOTO THIY 31 30UIBIICHOI PEaKIi€l0 Ha YMOBH
BUPOIIYBaHHS;, 2 - 3 CEpPEeIHIM PiBHEM E€KOJIOTIYHOI MJIACTUYHOCTi; 3 - BHCOKO IUIACTHYHI, SKi
HE3HAYHOIO MIPOI0 pearyoTh Ha 3MiHYy YMOB BUpoIyBaHHs. s cenexiiiHoi po6oTH Ha pi3Hi
O3HAKH BUJAUICHO 3pa3Kd, fKi MAlOTh NPAaKTUYHY IIHHICTH 32 MOKAa3HUKaMM CTaOUIBHOCTI, 3a
CEeNEKIIHHOW IiHHICTIO reHotuny (CI[[7) niusg 1HTEHCHBHOI Ta OpraHiyHOi TEXHOJIOTIH
BUPOIIYBaHHs]. 3 ypaxyBaHHSIM IIapaMeTpiB EKOJIOTIYHOI MIHJIMBOCTI KOJIEKUIHHHX 3pa3KiB
KaByHa IS BUKOPHCTaHI Yy CeJeKIii copTiB 1 riOpuaiB, NMPUAATHUX JO BHPOIIYBaHHS 3a
IHTEHCHBHOI TEXHOJOTIl, BHIIIEHO 3pa3Ku 31 30UIBIICHOI pPEakili€l0 Ha 3MiHHI yMOBHU
BHUPOIIYBaHHS, SKI IpH IbOMY 30epirajid JIOCTaTHhO BHCOKY CTaOUIBHICTH Ypokaw. 3a
CKJIQJIOBUMH YPOXKAMHOCTI (TIPOAYKTUBHUMHU O3HAKAMHM) BHJIIJICHO: 5 CEJCKI[IHHO IHHUX 3pa3KiB
32 O3HAKOIO «3arajbHa YypOKaWHICTB», 6 — 3a O3HAKOI «TOBapHa YpOXKalHiCTH» Ta 1 3a
O3HAKOIO «CEpeHs Maca IUIOAY». 3a pe3yibTaTaMd JOCHIKCHb MapaMeTpiB eKOJOTIYHOI
MIHJIMBOCTI KOJEKI[ii KaByHa JAJisi BUKOPHCTAHHA y SIKOCTI BHXIJHOTO MaTepially MpHU CeNeKiii
TCHOTHITIB TPHUAATHUX O BHPOLIYBAaHHS 3a OpPraHiYHUX TEXHOJIOTIH 3a MPOIYKTHBHUMHU
O3HaKaMU BUJAUIEHO: 6 CENEKIIITHO I[IHHMX 3pa3KiB 3a O3HAKOK «3arajibHa YpOKaHICTbY, 4
3pa3Kkd 3a O3HAKOKI «TOBApHA YPOXKAHHICTB», 6 3pa3KiB 3a O3HAKOI0 «CEpemHs Maca IIIOIY».
Bunineni 3pa3ku MaioTh ONTUMAIbHY PEAKIil0 HA YMOBU POKY, € BITHOCHO CTaOUIbHUMH 3a
piBHEM MPOSIBY IMX O3HAK Y 3MIHHUX YMOBAaX BUPOIIYBaHHS Ta XapaKTEPU3YIOTHCS BUCOKHMH iX
3HAYEHHSIMHU.

BucHoBku. Bu3HaueHo mapameTpu aJanTHUBHOI 3/aTHOCTI KOJIEKIIT KaByHa JAJisi CEeNeKIii
TCHOTHIIIB, NMPHUAATHUX IO BUPOIILYBAHHS 32 IHTCHCHBHOIO Ta OPTaHIYHOIO TEXHOJOTiAMHU. 3a
pe3ysbTaTaMu aHalli3y HapaMeTpiB eKoJoridyHoi MiHiauBocTi 101 konekuiiHOro 3paska KaByHa
BHJIJICHO 3pa3Kd 31 30UIBIICHOI0 PEAKI€l0 Ha 3MIHHI YMOBHM BUPOIIYBAaHHS, SIKi MPU IBOMY
30epirajiu JOCTaTHO BUCOKY CTaOLIBbHICTh ypoiKaro. 3a CKJIQJOBUMH YPOXKAWHOCTI BUIUIEHO: 5
CEJIEKIIIHO-I[IHHUX COPTO3pa3KiB 3a O3HAKOIO «3arajbHa ypoxkaiHicTb»: Kionnaiik, fAtywm,
Crnankuit Opunuant, SApuno, CxiTHUM NpuHL, 6 CEeNeKLiMHO-I[IHHUX COPTO3pa3KiB 3a 03HAKOO
«ToBapHa ypoxainHicTb»: Knonmaitk, Cnagkas nakora, Crnagkuii Opwmant, Craakuii OpuinadT
2, Slpuno, CXigHUN MPUHIL Ta OAUH CEJIEKLIHHO-LIIHHUI COPTO3pa30K 32 03HAKOIO «CEepe/IHs Maca
mony» — Cnagkuii OpunuanT. 3a pesyibTaTaMu  JOCHIDKEHb TMapaMeTpiB  €KOJOTIYHOT
MIHJIMBOCTI KOJIEKIil KaByHa JJs BUKOPUCTaHHSA iX K BHUXIJHOTO MaTepialy MHpHU CENeKIii
TEHOTHUIIIB, MPUAATHUX JJI BHUPOIIYBaHHS 3a OPraHiuHOI TEXHOJOrll, BUIUIEHO: UIICTh
CENeKIIMHO-I[IHHUX COPTO3pa3KiB 3a O3HAKOK «3arajbHa YypoxaiHicTey»: Crankas 1gakora,
Atamancekuii, Posuie Mamkectuxk, Wm 14, Minimeloni, Noe 9, qoTupu cenexiiiHO-IIIHHIX
COPTO3pa3Ku 3a O3HAKOI0 «TOBapHa ypoxaiHicTh»: ATtamaHckuid, Posme Mamkectuk, Kapamnys,
MonoMax, IIICTh CENEKUIHHO-IIIHHUX COPTO3pa3KiB 3a O3HAKOI0 «CEpelHs Maca IUIOAY»
Atamanckuii, binro, ®oron, Opdeit, A-14 Typ, Ne7 Zx. Buaineni 3pa3ku MaOTh ONTUMAJIbHY
peaxiito Ha 3MiHHI YMOBHU POKIB BUPOIIYBaHHS, € BITHOCHO CTaOUIbHUMU 3a PIBHEM MPOSBY LIUX
O3HAK Ta XapaKTepU3yIOThCS BUCOKHUMH iX 3HaueHHSAMH. OTXKe, 3a pe3yibTaTaMH JOCIIIKEHb
BUJIJIEHO JDKepella OCHOBHHX CEJICKI[IHMX O3HaK KaByHa 3a pPIBHEM IIPOSBY aJalTHBHUX
MOKa3HHKIB, 110 MAa€ MPAKTUYHE 3HAYCHHS B CEJEKI[il COPTIB Ta riOpHaiB AK JJs IHTEHCUBHHUX,
TakK 1 JUIsl OpPraHIYHUX TEXHOJIOT1H BUPOIyBaHHS.

Knwuoesi cnosa: xasyn, cenexyis, Konekyiutiu 3pa3ox, CeleKyiliha 03HaKa, MexHon02is
BUPOWYBAHHS, CMAOINbHICb, NIACMUYHICIb, CeleKYIUHA YIHHICM
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