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Fertiliser Efficiency in the Formation of Sunflower Productivity

Abstract. Plant nutrition throughout the vegetation period is one of the main factors aimed at
realising the genetic potential of sunflower hybrids when cultivated in all soil and climatic conditions.
Currently, it is important to study the genetic potential of domestic hybrids under different growing
conditions to identify their competitiveness, thus improving crop quality and yields. The use of a wide
range of complex microfertilisers in production along with the main fertiliser helps to increase the
efficiency of plant nutrient utilisation of mineral fertilisers and soil and is one of the ways to improve
crop yields and agricultural product quality. While sunflower is considered to be a key oilseed crop, its
cultivation technology is not fully researched, and previous studies often contain contradictory data.
An important part of the agrotechnical measures aimed at increasing crop productivity is to ensure
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optimal plant nutrition during the vegetation period. The purpose of the study was to determine the
influence of crop nutrition conditions and to select high-yielding hybrids (NK Diamantis, SI Kupava,
NK Neoma) for specific soil and climatic conditions through the formation of their productivity.
The study was conducted in 2018-2019 on typical low-humus chernozems. The research program
included a three-factor field experiment in which hybrids (factor A), fertiliser options (factor B), and
foliar feeding of crops (factor C) were studied in the phase of 4 and 8 leaves of sunflower with Ecoline
Boron, Nertus Boron, and Bast Boron. The sunflower hybrids studied were NK Diamantis, SI Kupava,
and NK Neoma. The research results revealed significant changes in the diameter of the sunflower
inflorescence under the influence of different nutritional conditions created by fertiliser variants. The
influence of hybrid features also determined this indicator. Plants of the hybrid NK Diamantis formed
heads with diameters ranging from 17.6 to 21.2 cm, SI Kupava - from 18.8 to 22.1 cm, NK Neoma - from
17.2 t0 21.6 cm. The maximum index was achieved in the variant with the introduction of N, R, K, .S, +
N,, + Ecoline Boron (phase 4 and 8 leaves) in plants of hybrid SI Kupava, and it amounted to 22.1 cm. The
weight 0f 1,000 achenes, which is one of the genetically determined traits of the crop, in plants of the
hybrid NK Diamantis, depending on the fertiliser variant, varied from 59.3 to 62.3 g, SI Kupava from 69.8
to74.0 g, NK Neoma from 68.8 to 72.6 g. The maximum result was provided by the variant with the use of
N..R..K,..S,, *N,, + Ecoline Boron (phase 4 and 8 leaves). Studies have shown that the most productive

+N23 +

hybrid was Si Kupava with the maximum yield in the variant with the use of N, R_ K, .S..
Ecoline Boron (in the phase of 4 and 8 leaves of 11/ha) - 346t/ ha

Keywords: sunflower, fertilisers, microelements, boron, hybrids, Ecoline Boron, Nertus Boron, Bast
Boron, head diameter, the weight 0of 1,000 achenes, yield

RELEVANCE

The appeal of sunflower lies in the strategic
and significant economic efficiency of its cul-
tivation. Compared to other oilseeds, sunflower
has the highest oil yield per unit area (750 kg/ha
on average in Ukraine). The share of sunflow-
er oil reaches 90% of the total oil production
in Ukraine. Sunflower seed oil is characterised
by the high nutritional value. It is second only
to olive oil. Sunflower oil contains polyunsatu-
rated fatty linolenic acid, phosphates, stearins,
and vitamins.

Along with the increase in the area under
the crop, there is a decrease in its yield. The rea-
sons for the decline in yields are a variety of fac-
tors, the most important of which are violations
of crop rotation and cultivation technologies.
At the same time, the excessive use of foreign
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hybrids characterised by low adaptability to the
conditions of Ukraine has been recognised.
Among the factors that ensure high sun-
flower yields are plant nutrition conditions
throughout the growing season and techno-
logical measures aimed at realising the ge-
netic potential of the crop in certain regions
of Ukraine. Today, it is necessary to study in-
depth the potential of hybrids and varieties for
growing them in different conditions to deter-
mine their competitiveness and popularisa-
tion, which will increase the quality and yield
of the crop. (Eremenko et al.,, 2019; Eremenko
et al.,, 2018, Ieremenko & Kalitka, 2016). That is
why today much attention is paid to the study
of the influence of nutritional conditions on
the formation of productivity of hybrids of both
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foreign and domestic breeding, in specific soil
and climatic conditions of Ukraine (Kalenska et
al.,, 2020; Domaratskiy et al., 2018).

ANALYSIS OF RECENT RESEARCH
AND PUBLICATIONS

Theregistered new sunflower hybridshave ahigh
productivity potential, however, it is only partial-
lyrealised in production, as evidenced by a num-
ber of literature sources (Ieremenko et al. 2017
Pysarenko et al., 2006; Bondarenko et al., 2002;)

Elements of any crop cultivation technology
are determined by the characteristics of the va-
riety or hybrid cultivated, its agrobiological pro-
file, which includes requirements for growing
conditions, as well as data on the crop’s impact
on soil properties depending on the specifics of
biology and agricultural technology.

In recent years, the number of sunflower
hybrids listed in the State Register of Plant Va-
rieties Suitable for Distribution in Ukraine has
increased significantly. The advantage of for-
eign-bred seed is its ability to produce high seed
productivity, but these hybrids are inferior to do-
mestic hybrids that are resistant to a number of
pathogens inherent in the climatic conditions of
the sunflower growing regions of Ukraine. The
productivity of sunflower hybrids and varieties
is a determining factor in yield formation and
depends on both their biological characteristics
and meteorological conditions and the cultiva-
tion technologies used (Alves et al., 2017).

The formation of reproductive organs of
sunflower hybrids and varieties, in particular,
the diameter of the head, the weight of 1,000
seeds, and husk level are the determining fac-
tors in the formation of seed yield and quality
(Markova, 2011).

Today, auxiliary elements of cultivation
technology, such as inoculation of seeds with
microorganism-based preparations, foliar feed-
ing with biological products and microfertilisers,

)

are widely used to increase sunflower productiv-
ity. For this purpose, complex fertilisers are often
used, containing a full set of nutrients necessary
to create optimal plant nutrition conditions dur-
ing the so-called critical periods of their growth
and development (Miao et al, 2015; Carvalho
et al, 2016; Calvo et al, 2014; Domaratskyi et
al.,, 2017, Domaratsky & Dobrovolsky, 2018).

Optimisation of sunflower plant nutrition
during the vegetation period contributes to the
creation of optimal nutritional conditions for
the crop and ensures the formation of optimal
leaf surface area and maximum realisation of
the genetic potential of sunflower hybrids and
varieties (Kalenska et al., 2020; Helmy & Rama-
dan, 2009; Nizamov, 2018).

The fertilisation system for growing sun-
flower hybrids is determined based on the spe-
cific soil and climatic conditions, the level of
intended yield, agronomic and organisational
factors. At the same time, sunflower plants pro-
duce significantly higher amounts of nitrogen
and phosphorus than other crops.

Sunflower has a prolonged period of nutri-
ent absorption, so it requires significantly more
nutrients (especially potassium) compared to
cereals.

During the vegetation period, sunflower ab-
sorbs nutrients rather unevenly. The majority of
nitrogen and phosphorus is consumed before
the flowering phase, and during the formation of
the leaf apparatus, stems and root system. After
the heads form, phosphorus uptake decreases
dramatically. Potassium is absorbed by sunflow-
er almost throughout the entire vegetation peri-
od, but most intensively before flowering.

From the stage of 3-4 pairs of leaves to the
flowering stage, plants use 70-80% of nitrogen.
The lack of nitrogen during head formation
has a negative effect. Excess nitrogen leads to
excessive vegetative growth but reduces the fat
content of the seeds.

Plant and Soil Science (12)1
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Different nutrients affect growth, develop-
ment, crop formation, and product quality dif-
ferently. Thus, nitrogen enhances growth pro-
cesses and promotes the formation of larger
plants and heads. However, excessive nitrogen
nutrition prolongs the vegetation, negatively af-
fects the processes of oil accumulation in seeds,
as the protein content in the seeds increases,
and the oil content decreases sharply. Excessive
nitrogen levels increase the risk of plant lodg-
ing and pathogen damage (phomopsis, white
rot, etc.) (Vozhehova et al., 2013; Tkalich, 2016,
Shakaliy, 2017).

Phosphorus is absorbed by the plant from
germination to flowering. It accumulates before
flowering in the stem and leaves, then moves to
the heads and eventually to the achenes. Plants
absorb 60-70% of the total phosphorus required
during the period of head formation - the end of
flowering. Lack of phosphorus negatively affects
the formation and filling of achenes and limits
sunflower productivity. A sufficient amount of
phosphorus increases the drought resistance
of plants and the oil content of seeds. Phospho-
rus contributes to the formation of a powerful
root system, the laying of reproductive organs

with a large number of rudimentary flowers in
the head. It is important to provide plants with
phosphorus in the initial stages of organogen-
esis from seed germination to 3-4 pairs of true
leaves. With sufficient phosphorus nutrition, the
development of plants is accelerated, and there
is a more rational consumption of moisture, as
a result of which they can withstand dry winds
and soil moisture deficit. With increased phos-
phorus nutrition, the coefficient of water con-
sumption by sunflower plants sharply decreases
(Buldykova et al., 2015; Yeremenko et al., 2017).
The purpose of the study was to identify the
influence of the factors studied on the formation
of productivity elements of sunflower hybrids.

MATERIALS AND METHODS

The study was conducted in 2018-2019 in the
Chernihiv Oblast on typical low-humus cher-
nozems. According to the set objective, a study
plan and a field experiment programme were
developed (Table 1). The design of the experi-
ment involved the study of hybrids (factor A),
fertiliser options (factor B) and the use of foliar
fertilisation of crops (factor C) in the phase of 4
and 8 leaves of sunflower.

Table 1. Formation of sunflower productivity elements under the influence
of nutritional parameters (experimental scheme)

Hybrids
(factor A)/variant designation

Fertilisation variants
(factor B)/variant designation

Foliar fertilisation
(factor C)/variant designation

1. NK Diamantis;
2. Sl Kupava;

1.
3. NK Neoma 2: NygRs K

N,,R,,Kq, S, +N

81721 237

56 108728 23

1. Ecoline Boron;
2. Nertus Boron;

S0 N 3. Bast Boron

Ecoline Boron Organic micronutrient fertil-
iser (nitrogen (N-NH,) - 6.5%; boron (B) - 15.5%)
isa concentrated liquid boron fertiliser intended
for foliar feeding of crops requiring boron sup-
ply, containing boron in the form of an organ-
ic compound. The application of the fertiliser
during critical periods of plant development
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contributes to stress resistance, cold resistance
of plants, provides regulation of the flowering
process and improves the quality of the crop. The
rate of foliar fertilisation is 1-2 1/ha.

Hertus Boron microfertiliser (150 g/l (bo-
ron-ethanolamine) helps to increase yields and
resistance to stresses, bacterial damage, reduces
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the risk of fruit and root rot, is compatible with
most pesticides without reducing their effec-
tiveness in mixtures. The rate of foliar fertilisa-
tionis1-51/ha.

BAST Boron (B (200 g/1); N (70 g/1)) quick-
ly eliminates boron deficiency, stimulates the
formation and development of growth points,
leaves, flowers, fertilisation, and fruit formation,
provides drought resistance of crops, prevents
diseases resulting from boron deficiency, in-
creases yields and improves product quality. The
rate of foliar fertilisation is 1-2 1/ha.

The accounting area is 50 m? with four rep-
etitions. The location of the plots is systematic
(Ermantraut et al., 2014; Rozhkov et al., 2016).

The seeding rate is 50,000 germinating
seeds/ha. FertilisersN, R K. S, andN, R K .S .
were introduced into pre-sowing cultivation,
N,,inthe form of ureawas applied during sowing.
Fertilisation was performed twice foliarly with
Ecoline Boron, Nertus Boron, Bast Boron in the
phase of 4 and 8 leaves at 1litre/ha. The weight of
1,000 seeds was determined in accordance with
DSTU 4138-2002, the yield was determined by
the accounting method, and the statistical pro-
cessing of the data was performed using SAS 94.

RESULTS AND DISCUSSION

The research program included investigating
the influence of the factors under study on the

formation of productivity elements of sunflower
hybrids. The results obtained show that struc-
tural analysis of sunflower generative organs al-
lows for a better understanding of the structure
of yield formation and the identification of indi-
cators that are crucial for achieving a particular
level of yield. To complete these analyses, the
following parameters were determined: head di-
ameter, number of heads per unit area, weight of
1,000 seeds.

The diameter of the sunflower head is an
important indicator for sunflower, which varies
widely depending on the growing conditions.
According to previous studies, on 5 linear meters
of arow on with 18-20 plants, the diameter of the
plant head can vary from 10-12 to 20-24 cm.

When determining the number of achenes
in the head, the scientists consider the total
number of seeds and the number of performed
seeds among them.

There were significant changes in the di-
ameter of sunflower inflorescence under the
influence of different nutritional conditions
created by fertiliser variants. Notably, there was
a significant difference between the hybrids.
Thus, plants of the hybrid NK Diamantis formed
heads whose diameter, depending on the fer-
tiliser varied from 17.6 to 21.2 cm, SI Kupava -
from 18.8 to 22.1 cm, NK Neoma - from 17.2 to
21.6 cm (Table 2).

Table 2. Sunflower hybrid head diameter, cm (average for 2018-2019)

Hybrid
Fertiliser variant
NK Diamantis Sl Kupava NK Neoma

N,,R,,Kq,S,+N,, (background 1) 17.6 18.8 17.2

N, R K. 0eS,6 TN,;(background 2) 19.9 21.3 20.7
Background 1 + Ecoline Boron (5-6 leaves) 19.9 20.7 20.1
Background 1 + Nertus Boron (5-6 leaves) 18.4 19.3 18.5
Background 1+ Bast Boron (5-6 leaves) 20.3 20.5 21.0
Background 2 + Ecoline Boron (5-6 leaves) 21.2 22.1 21.6
Background 2 + Nertus Boron (5-6 leaves) 19.6 21.6 20.9
Background 2 + Bast Boron (5-6 leaves) 20.7 21.7 213

2)
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Garbar et al.

The maximum index was achieved in the
variant with the introduction of N, P K .S
+N,, +N23 + Ecoline Boron (phase 4 and 8 leaves)
in plants of hybrid SI Kupava, and it amounted to
221 cm. The weight 0f 1,000 seeds is a genetical-

ly determined trait, but the response rate of this

indicator is significant. Analysis of the results
showed that in plants of the hybrid NK Diaman-
tis, the weight of 1,000 seeds, depending on the
fertilisation, varied from 59.3 to 62.3 g, SI Kupa-
va - from 69.8 to 74.0 g, NK Neoma - from 68.8
to 72.6 g (Table 3).

Table 3. Weight of 1,000 seeds of sunflower hybrids, g (average for 2018-2019)

- . Hybrid
Fertiliser variant - -
NC Diamantis Sl Kupava NK Neoma

N, R,,K.,S,,+N,, (background 1) 59.3 69.8 68.8

N, P K, :S,stN,,(background 2) 61.0 72.8 71.4
Background 1 + Ecoline Boron (5-6 leaves) 61.8 72.2 71.9
Background 1 + Nertus Boron (5-6 leaves) 59.6 70.2 69.1
Background 1+ Bast Boron (5-6 leaves) 61.2 71.0 71.3
Background 2 + Ecoline Boron (5-6 leaves) 62.3 74.0 72.6
Background 2 + Nertus Boron (5-6 leaves) 61.4 73.1 71.6
Background 2 + Bast Boron (5-6 leaves) 61.7 73.4 72.1

The maximum index was achieved in the
variant with the introduction of N, P K, .S,
+N,, +N23 +N23 + Ecoline Boron (phase 4 and
8 leaves) in plants of hybrid SI Kupava, and it
amounted to 22.1 cm.

The yield of seeds from sunflower heads

differed only slightly under the influence of the

factors studied. According to the study results,
the average seed yield for the variants of the hy-
brid NK Diamantis was 72.0%, the hybrid SI Ku-
pava — 74.3%, NK Neoma — 73.2%. At the same
time, the indicators varied within the limits:
NK Diamantis - from 69.7 to 73.4%, SI Kupava —
72.6-75.7%, NK Neoma - 71.0-75.0% (Table 4).

Table 4. Seed yield per head, % (average for 2018-2019)

Hybrid
Fertiliser variant
NC Diamantis SI Kupava NK Neoma

N,.R,,K,S,,+N,. (background 1) 69.7 72.6 71.0
N,PoK 0sS,6+N, (background 2) 72.3 74.4 74.0
Background 1 + Ecoline Boron (5-6 leaves) 72.8 74.8 73.2
Background 1 + Nertus Boron (5-6 leaves) 70.1 72.8 71.4
Background 1+ Bast Boron (5-6 leaves) 72.1 74.0 72.3
Background 2 + Ecoline Boron (5-6 leaves) 73.7 75.7 75.0
Background 2 + Nertus Boron (5-6 leaves) 72.4 74.7 74.3
Background 2 + Bast Boron (5-6 leaves) 73.1 75.1 74.6

Analysis of the huskiness of sunflower
achenes showed that the lowest values were
in hybrid SI Kupava, which varied from 20.2 to

219% under different nutritional conditions.
There was no clear correlation between the
fertiliser variants.

Plant and Soil Science (12)1 @ \
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The main task of cultivation technology is to
providethemostfavourableregulatedfactorsdur-
ing the growth and development of plants while
ensuring the rational use of materials and funds.

It is worth noting that providing sunflower
plants with the necessary nutrients (macro- and
micro-nutrients) throughout the growing sea-
son allows for an increase in crop productivity,

3.27
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15
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but at the same time, production costs increase
significantly.

The level of the yield of hybrids in the exper-
iment was affected by the weather conditions of
the year of research, morphobiological charac-
teristics of the hybrids that were subject to the
study and nutritional conditions formed by fer-
tiliser variants (Fig. 1).

Bl B2 Bi1C1 B1C2 B1C3

3.31 3.39
NK Diamantis
B SIKupava
NK Neoma
B2C1 B2C2 B2C3

Figure 1. Yield of sunflower hybrids, t/ha

Note: LSD% A=0.27,B=0.14; C=0.11; ABC=NNO0.39

The study results showed that in the vari-
ants without fertilisation, the yield of the hybrid
NK Diamantis varied from 2.42 to 2.76 t/ha, SI
Kupava from 2.71 to 312 t/ha, NK Neoma from
2.59t02.89 t/ha.

Foliar fertilisation in combination with the
basic microelement fertilisation contributed to
yieldincreasecomparedtothebasicfertiliservar-
iants in the range from 0.46 to 0.56 t/ha in hybrid
NK Diamantis, from 0.56 to 0.71t/ha in SI Kupava
and from 0.38 to 0.52 t/ha in NK Neoma (Fig. 1).

The most productive hybrid was SI Kupava
with the maximum yield in the variant with the
application of N, P_ K, .S +N,. + N23 + Ecoline
Boron - 346 t/ha.

The correlation analysis allowed to establish
a close correlation between the weight of 1,000
achenes of sunflower hybrids and the yield of
sunflower hybrids. The correlation coefficient

)

varied depending on the fertiliser variant from
0.8451t0 0.943.
Theweatherconditionsduringthevegetation
period in 2018 proved to be more favourable for
the cultivation of the sunflower hybrids studied.

CONCLUSIONS

The findings of the research showed that the use
of Ecoline Boron, Nertus Boron, and Bast Boron
twice in fertilisation at the initial stages of plant
growth and development (phase 4 and 8 leaves)
of sunflower hybrids in combination with the
basic fertiliser provided favourable conditions
for the formation of hybrid productivity ele-
ments and contributed to an increase in yield.
The maximum effect from the application of
fertilisers was obtained by applying N, P. K, .S,

+N,, + N23 and foliar fertilisation with Ecoline
Boron in plants of the SI Kupava hybrid, resulting

Plant and Soil Science (12)1
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in the formation of heads with a diameter of 22.1
cm and a weight of 1,000 achenes of 74 g.

The influence of unregulated environmental
factorsand factors studied contributed to the for-
mation of the yield of the hybrid SI Kupava in the

and foliar feeding with Ecoline Boron (phase 4
and 8 leaves (0.11/ha)) with an output of 346 t/ha.

The study revealed a close correlation be-
tween the weight of 1,000 cotyledons and crop
yield, which varied from 0.845 to 0.943 depend-

variant with the use of N__P_K .S

(1]

(2]

(3]

(4]

(5]

6]

[7]

(8]

(9]

[10]

(11]

+N,, + N23 ingon the factors of the experiment.
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BioKpemneHuni cTpyKTypHUIA Nigpo3ain HaujioHanbHoro yHiBepcuTeTy biopecypcis
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EdeKTUBHICTbAO6pUBY POPMYBaHHI NPOAYKTUBHOCTI COHSILLUHUKY

AHoTauif. JKuBeHHS pOCIINH IIPOTATOM YChOI'O ITepiofy BereTallil € 0MHUM 3 OCHOBHUX paKTOPiB,
CIPAMOBAHUX Ha peasti3allilo TeHeTUYHOTO IIOTeHIiaNy ribpUIiB COHANUIHUKY IIPY BUPOLUIYBaHHI
B OyIb-IKUX I'PYHTOBO-KJIIMaTUYHUX yMoBaX. Hapasi aKTyaJpHUM € BHUBYEHHS I'€HETUYHOTO
MIOTEeHLiaNy BiTYM3HAHUX Ti6GPUZIB 3a Pi3HMX YMOB BUPOLIYBaHHA 3 METOI BUABJIEHHS iX
KOHKYPEHTOCIIPOMOXXHOCTI, W0 AACTh 3MOIY IIiIBUIIUTU fKICTh IIPOAYKLII Ta BPOKAMHICTB.
BUKOpPUCTaHHS IIMPOKOTO CIIEKTPY KOMIUIEKCHUX MiKpOJO6pUB y BUPOGHULITBI pasoM 3
OCHOBHUM JI0OPMBOM CITPUSIE MTiIBUIIEHHIO €GEKTHBHOCTI BUKOPHUCTAHHSA POCTIMHAMHU IIOKUBHUX
PEUYOBUH MiHEpATBPHUX LOO6PUB Ta IPYHTY i € OHUM i3 HIIAXIB IiABUIIEHHA BPOKAWMHOCTI Ta IKOCTI
CiNBCBROTOCIIONAPCHKOI IPOAYKIIil. Xoua COHALUIHWK BBAKAETHCSA OIHIEI0 3 KIIIOYOBUX OJIIMHUX
KYJIBTYP, TEXHOJIOTiS MIOr0 BHUPOILYBAaHHS He € ITOBHICTIO BUBYEHOIO, a NTOIepeiHi JOCIiIKeHHS
YaCToO MICTATh CyllepedsinBi faHi. BaKJIMBOIO YaCTUHOIO arpOTeXHIYHUX 3aXO0AiB, CIIPAMOBAHUX
Ha MiIBUIIEHHS IPOAYKTUBHOCTI KYJIBTYPH, € 3a6€e3[1eYeHH OIITUMAaIbHOTO JKUBJIEHHS POCIINH
[IPOTATOM BereTanii. MeTo JOCTIIKeHHA 6yJI0 BU3HAYEHHA BIUIMBY YMOB JKUBJIEHHSA POCIIUH
Ta 10o6ip BUCOKOBpoXKarHux ribpuzis (HK Oiamanric, CI Kynmasa, HK Heoma) i1 KOHKPETHHUX
I'PYHTOBO-KJIIMaTUYHUX YMOB dyepe3 GOpMyBaHHS iX IPOAYKTUBHOCTI. [lOCiAKeHHS IIPOBOIUIINU
y 2018-2019 pokax Ha 4OpHO3eMax TUIIOBHUX MaJIOryMycHUX. [IporpaMa AoCiifyKeHb BKIIOYaaa
TprbaKTOPHUI TIONBOBUM JOCIIZ, B SIKOMY BHUBYamu ribpunu (baktop A), BapiaHTu ymobpeHHs
(darTop B) Ta mo3aKopeHeBe MiKUBIEHHA MMOCiBiB (bakTop C) y ¢pasi 4 Ta 8 TUCTKIB COHALIHUKY
npernaparaMu Ekojavin Bop, HepTyc Bop Ta BacT Bop. [ocCmimXyBanu Ti6puAu COHAUIHUKY
HK [iamanrTic, CI KymaBa Ta HK Heoma. PesynbTaTu IOCHIAyKeHb BUSBUIN CYTTEBI 3MiHU
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JiaMeTpa CYLBITTA COHSIIHUKY IIiJi BIJINBOM Pi3HUX YMOB JKUBJIEHHS, CTBOPEHUX BapiaHTaMU
ymobpeHHS. BruB Tri6pUgHUX O0COBIMBOCTEN TaKOXX BU3HA4YaB L€ ITOKAa3HUK. POCIMHU
riépuzay HK JliaMaHT popMyBasiv FOJIOBKY JiaMeTpoM Bifx 17,6 mo 21,2 cM, CI Kymaga - Bix 18,8 10
22,1 cM, HK HeoMa - Bix 17,2 1o 21,6 cM. MaKCHMaJIbHOTO ITOKa3HUKa 6YJI0 JOCATHYTO Y BapiaHTi
3 BHeceHHAM N36R56K108528 + N23 + Eronanid Bop (basa 4 i 8 nucTKiB) y pociuH riépuma CI
KymagBa, i BiH cTaHOBUB 22,1 cM. Maca 1000 ciM'THOK, SIKa € OJIHI€I0 3 TeHeTUYHO AeTepMiHOBaHUX
O3HaK BpO’XKaio, y poCauH ribpuma HK JliaMaHTic 3a1eXHO Bifi BapiaHTy yaIo6peHHs BapiroBasa
Big 59,3 mo 62,3 1, CI Kymasa - Big 69,8 1o 74,0 r, HK Heoma - Bif 68,8 1o 72,6 T. MaKCUMaJIbHUN
pesysbTar 3a6e3MeunB BapiaHT i3 3acTocyBaHHaM N36R56K108S28 + N23 + Eronarid Bop (dasa 4
i 8 mucTKiB). JOCHIOKEHHS ITOKA3aJIH, 10 HAU6iIbII IPOAYKTUBHUM BUABMECA ri6pus Ci Kymasa
3 MaKCHUMaJIbHOIO BpOJKAMHICTIO Y BapiaHTi i3 3acTocyBaHHAM N36R56K108S28 + N23 + ERoylallH
Bop (y a3y 4 Ta 8 nucTKiB 1o 111/ra) - 3,46 T/Ta

KnouoBi cnoBa: COHAIIHUK, T06puBa, MikpoeneMeHTH, 60p, ribpuau, ERonaiH Bop, HepTyc Bop,
Bact Bop, miaMeTp KoIrka, Maca 1000 ciM'SHOK, YpOsKalHiCTb
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