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INFLUENCE OF PREVIOUS CROPS ON 1,000 KERNEL WEIGHT AND TEST WEIGHT
OF BREAD WINTER WHEAT (TRITICUM AESTIVUM L.) IN THE CONDITIONS OF
THE CENTRAL PART OF THE FOREST-STEPPE OF UKRAINE

Pravdziva I. V.*, Vasylenko N. V.}, Khoroshko N. M.}, Shevchenko T. V.?

The V. M. Remeslo Myronivka Institute of Wheat of NAAS, 68 Tsentralna St., Tsentralne village, Obukhiv district, Kyiv
region, 08853, Ukraine
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Topicality. In a changing continental climate, the correct selection of a previous crop for winter wheat
is one of the main technological methods available to improve the grain quality of this crop. The selection of
varieties and breeding lines with the highest level of grain quality is of practical importance in the develop-
ment of high-quality source material. Purpose. Identification of the influence of previous crops on the 1,000
kernel weight and test weight of bread winter wheat in the Central Forest-Steppe of Ukraine, and selection
of genotypes with reliably high grain quality indicators. Methods. Seven varieties and four breeding lines of
wheat sown after five previous crops during 2020/21-2022/23 at the V. M. Remeslo Myronivka Institute of
Wheat of NAAS of Ukraine were evaluated. The 1,000 kernel weight (TKW) and test weight (TW) were de-
termined in accordance with generally accepted methods. Results. In 2022/23, the highest average values of
the studied traits (TKW = 45.1 g; TW = 777 g/l) were observed, and in 2021/22 — the lowest ones (TKW =
38.0 g; TW = 759 g/I). The maximum value of 1,000 kernel weight (42.4 g) on average by genotypes and
years was noted after mustard, and the highest grain test weight (778 g/l) — after green manure fallow. How-
ever, differences in the effect of the previous crop on grain quality indices for individual genotypes of bread
winter wheat were found. The 1,000 kernel weight was most affected by the weather conditions (44.8 %), and
the test weight - by the interaction of such factors as year x previous crop (37.3 %). A significant effect of
genotype on the studied traits (TKW — 19.4 %, TW — 21.1 %) was found. The 1,000 kernel weight was least
dependent on the previous crop (1.3 %), and the test weight was least dependent on the interaction of geno-
type x previous crop (5.9 %). The varieties and breeding lines of bread winter wheat that significantly ex-
ceeded the standard in terms of 1,000 kernel weight were identified: Lutescens 60400 (44.6 g), MIP Darunok
(43.7 g), Lutescens 37548 (43.5 g), MIP Aelita (43.0 g), MIP Vidznaka (42.7 g), and by test weight of grain —
MIP Vidznaka (785 g/l), Lutescens 37548 (780 g/l), Lutescens 60302 (778 g/l). Conclusions. The revealed
peculiarities of the effect of previous crops on the 1,000 kernel weight and test weight of grain should be
considered in bread wheat cultivation. The selected varieties and breeding lines should be involved in the
breeding process as sources of individual studied traits, and the MIP Vidznaka variety and the Lutescens
37548 breeding line should be used as sources of a set of high grain quality indicators.

Key words: winter bread wheat, variety, breeding line, physical indicators of gran quality, hydrother-
mal conditions, previous crop, coefficient of variation, ANOVA

Introduction. An important reserve for
production growth is high yield and quality of
agricultural crops. The creation and accumula-
tion of nutrients in plants depends on soil and
climatic conditions, agrotechnological methods
and biological characteristics of new varieties
[1]. In the conditions of the changing continen-
tal climate of the central Forest-Steppe of
Ukraine, the issue of dependence of winter soft
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wheat grain quality on abiotic, biotic and an-
thropogenic factors is insufficiently studied, and
given the realities of today is relevant.

All types of agro-ecosystems respond to
favourable and unfavourable natural factors in
the process of growing crops. Prevention of the
negative impact of physical natural phenomena
in the winter wheat cultivation requires a com-
prehensive solution to problems in agriculture,
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in particular, the development of scientifically
sound methods [2], namely, the introduction of
agrotechnologies with minimal environmental
impact. Proper selection of crops in crop rota-
tion is an affordable technological method of
improving the grain quality of wheat. A suc-
cessful choice of a previous crop ensures opti-
mal development of the crop during the growing
season, and contributes to the creation of a satis-
factory phytosanitary condition of crops [3, 4]
and maximises the profit from the grown prod-
ucts. Implementation of the whole complex of
agrotechnological practices contributes to the
realisation of up to 80 % of the genetic potential
of the variety in terms of high quality grain
yield [5]. Winter wheat is more demanding on
previous crops due to its biological properties
compared to other winter crops. Therefore, one
of the important factors for improving the grain
quality of winter wheat without significant ma-
terial costs is a scientifically based choice of a
previous crop [6].

First of all, wheat is assessed by physical
indicators of grain quality, such as 1,000 kernel
weight, its test weight, grain hardness and dam-
age by sunn pest. 1,000 kernel weight character-
ises the technological qualities of the variety,
grain size and uniformity [7]. The new genera-
tion of high-intensity varieties is noted to have a
higher 1,000 kernel weight [8]. The test weight
of grain is one of the class-forming quality indi-
cators [9], which is considered for its transporta-
tion and storage [10]. Some scientists believe
that the nature of the grain is directly affected
by its size [11], while others argue that this in-
dicator largely depends on the shape of the grain
and its uniformity in size [12]. Today, these two
traits are used to determine the milling proper-
ties of grain [13, 14]. Grain lots with higher
1,000 kernel weight and test weight usually
have higher flour yields [14, 15]. It should be
noted that 1,000 kernel weight is characterised
by higher heritability compared to the test
weight of the grain [16]. Information on the
selection of varieties and breeding lines with
higher grain quality indicators is of practical
importance in the breeding process.

The study was aimed at determining the
influence of previous crops on 1,000 kernel
weight and test weight of winter wheat grain in
the central part of the Forest-Steppe of Ukraine
and selecting genotypes with significantly high
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grain quality.

Materials and Methods. The research
was conducted at the V. M. Remeslo Myronivka
Institute of Wheat of NAAS of Ukraine (MIP)
during growing seasons 2020/21-2022/23. We
studied the impact of five previous crops: soy-
bean (SB), sunflower (SF), corn (CR), green
manured fallow (GM), mustard (MS) on the
physical characteristics of grain quality of seven
new varieties (MIP Nika, MIP Roksolana, MIP
Feieriia, MIP Aelita, MIP Vidznaka, MIP Da-
runok, MIP Dovira), four promising breeding
lines (Lutescens 37548, Lutescens 60049,
Lutescens 60302, Lutescens 60400) of bread
winter wheat and the Podolianka variety (stand-
ard).

Bread winter wheat was grown according
to the generally accepted technology for the
Forest-Steppe of Ukraine [17]. The registration
area of the experimental plots was 10 m% The
experiment was repeated four times.

1,000 kernel weight (TKW) was deter-
mined using two samples of 500 kernels from
one batch, each of which was weighed to the
nearest 0.1 g (the difference between the
weights of both samples did not exceed 5 %),
the weights of these samples were summed and
the final result was obtained. Test weight of
grain (TW) was determined using a litre batch
in two repetitions, the difference between paral-
lel measurements did not exceed 5 g, and the
final result was the average of the two meas-
urements in g/l.

Statistical processing of the experimental
data was carried out using the methods of varia-
tion and dispersion analysis.

Results and Discussion. Hydrothermal
regime of the study years was contrasting with
uneven distribution of precipitation by months
(Table 1). The air temperature in these years
increased by 1.0-1.5 °C compared to the long-
term average. In terms of precipitation, the
2020/21 growing season was close (102.2 %) to
the long-term average. Conditions in 2021/22
were characterised by insufficient precipitation
(80.5 % of the long-term average). Excessive mois-
ture supply of 132.6% of the long-term average
was noted in growing season 2022/23. Critically
low amount (< 50 % of the long-term average) of
precipitation was recorded in August 2020/21, Sep-
tember 2020/21 and 2021/22, January 2022/23,
February and March 2021/22. Abnormally high
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(> 150 % of the long-term average) precipita-

The results of the research revealed that

tion was recorded in August and April 2021/22  different hydrothermal conditions of the years

and 2022/23, January, February and May 2020/21,
September, November and July 2022/23.

have different effects on the formation of physi-
cal indicators of grain quality (Fig. 1).

Table 1. Monthly average of air temperature and precipitation over the research period

Growi Month A
FOWING SEAON M ax [ X [ xi [xu | 1 Ju Jm ][] v ]wvi]|vi]| Ve
Air temperature, °C
2020/21 211|186 |133|38|-03|-23|-47|23 |77 |145]20.2|233 9.8
2021/22 205|132 | 76 | 48 |-11|-12| 17 | 23 | 84 |146|20.7 | 204 9.3
2022/23 216 129|182 | 38|02 |-01|-05|52 |93 |155]19.7]20.9 9.7
long-term average | 19.6 | 145 | 83 | 23 |-22 |-44|-34| 15| 9.1 | 153 | 18.7 | 20.2 8.3
Sum of precipitation, mm
2020/21 8 21 22 | 28 | 38 | 57 | 49 | 28 | 47 | 87 | 100 | 111 596
2021/22 88 | 19 | 18 | 26 | 63 | 23 | 9 | 11 | 86 | 29 | 42 | 55 469
2022/23 88 | 118 | 30 | 81 | 43 | 11 | 28 | 45 | 85 | 21 | 39 | 184 773
long-term average | 59 51 34 | 40 | 43 | 36 | 31 | 34 | 44 | 52 79 81 583

Note. Long-term average (1960-2020).

The greatest variation in 1,000 kernel
weight and test weight of grain, and the lowest
average values of these parameters (TKW =
38.0 g; TW = 759 g/l) were obtained in the dry
year 2021/22. The weather conditions in
2022/23 contributed to the maximum average of
1,000 kernel weight (45.1 g) and test weight
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(777 gll), and the lowest variation of these indi-
cators was also noted. Thus, a shrunk grain with
a lower test weight is formed under dry growing
conditions, and excessive moisture has a posi-
tive effect on the size and plumpness of wheat
grains. Our experimental data confirm the re-
sults of other researchers [18].
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Fig. 1. 1,000 kernel weight and test weight of winter wheat over the years of research.

The contrasting hydrothermal conditions
of the study years had an ambiguous effect on
the formation of physical indicators of grain
quality after different previous crops (Fig. 2). In
2020/21 and 2022/23, higher values of 1,000
kernel weight were found after mustard, and in
2021/22 — after green-manured fallow according
to winter wheat genotypes. In 2020/21, the
highest test weight of wheat grain was recorded
after sunflower, as well as in 2021/22 and
2022/23 — after green manured fallow.

Grain Crops. Vol. 8. No. 1. 2024. P. 127-135

Different coefficients of variation (CV) of
physical indicators of grain quality between
years of research after different previous crops
were found (Fig. 3). The nature of the grain was
characterised by a weak variation (CV = 0.6—
4.3 %) after all the previous crops. A significant
(CV = 14.1 %) variation in 1,000 kernel weight
after maize and moderate (CV = 7.4-9.5 %)
after other previous crops, depending on the
weather conditions, on average by varieties and
breeding lines, was determined.
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Fig. 3. The coefficient of variation in 1,000 kernel weight and test weight of winter wheat
over the years of research (average for winter wheat genotypes).

A higher level of 1,000 grain weight (42.4
g) was obtained after mustard, and test weight
(778 g/l) - after green-manured fallow on aver-
age by years and genotypes of bread winter
wheat (Table 2). However, differences in the
effect of the previous crop on the formation of
traits for individual varieties and breeding lines
were observed. On average, the maximum 1,000
kernel weight in Podolianka variety (42.8 g) and
breeding lines Lutescens 37548 (46.3 (),
Lutescens 60400 (45.8 @), Lutescens 60302
(41.3 g) was obtained after green manured fal-
low; in breeding line Lutescens 60049 (43.0 g) —
after soybean. However, the maximum 1,000
kernel weight was found in most varieties MIP
Darunok (44.3 g), MIP Aelita (44.1 g), MIP
Vidznaka (43.2 g), MIP Dovira (42.0 g), MIP
Feieriia (41.5 g), MIP Roksolana (39.9 g), and
MIP Nika (39.0 g) after mustard. It should be
noted that the Lutescens 37548 line was charac-
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terised by a moderate (CV = 6.9 %) variability
of this trait depending on the previous crops,
while other genotypes had a weak (CV = 1.1-
3.8 %) variability.

The majority of varieties and breeding lines
formed a higher test weight of grain after green
manured fallow, in particular, Lutescens 60302
(798 g/l), Lutescens 37548 (795 g/l), Podolianka
(792 g/l), MIP Darunok (784 g/l), MIP Aelita
(777 g/l), Lutescens 60400 (770 g/l), MIP
Roksolana (763 g/l). However, genotypes with
the highest values of this indicator were also
noted after other previous crops. In particular,
the varieties MIP Nika (772 g/l), MIP Feieriia
(755 g/l), MIP Vidznaka (795 g/l), MIP Dovira
(767 g/l) had a higher test weight after the
maize, and the breeding line Lutescens 60049
(779 gl/l) — after soybean. A weak variation of
this trait was found for all bread winter wheat
genotypes depending on the previous crop on ave-
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Table 2. Dependence of 1,000-kernel weight and test

weight of bread winter wheat varieties and breeding

lines on the previous crop, average for 2020/21-2022/23
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> o s a = o o = 172] 7] 7] D
< a = | =|2|=|s5|= 2 ) 2 2
o S S > =) > >
- - .| -
1,000-kernel weight, g

SB [41.1)|36.8|38.1)|40.2|41.7|43.0|424

38.346.043.0(39.2[445[412| 06 | 6.7

SF [413[38.1|39.7 411|429 |421|44.0

40.1 | 40.5 416 | 395|448 413 | 06 | 4.7

CR [423]38.1]39.0]413|42.6 428|435

41.9 | 40.1 | 40.6 | 38.2 428 411 | 0.7 | 46

GM 428 |37.1[375|41.4 435|423 |44.2

41.0 | 46.3 | 40.8 | 41.3|45.8 420 08 | 6.7

MS 42.2[39.039.9[415|44.1 432|443

42.0 444 14171411451 (424 | 0.7 | 45

X 1419|37.8|388|41.1|43.0]|42.7|43.7

40.7 | 43.5]415|39.9 1446|416 0.7 | 49

LSDys| 0.7 | 06 | 0.7 | 0.7 | 06 | 0.7 | 0.6

07106 0707|0707 - -

CV,%| 17 | 23 |26 |13 ]21 |11 |18

38 16923332514 - -

Test we

ight, g/l

SB | 772 | 753 | 746 | 737 | 766 | 787 | 759 | 747 | 793 | 779 | 783 | 754 | 765 | 4 2.4
SF | 764 | 767 | 752 | 744 | 761 | 779 | 764 | 755 | 767 | 761 | 769 | 745 | 761 5 1.3
CR | 763 | 772 | 747 | 755 | 758 | 795 | 768 | 767 | 772 | 773 | 764 | 752 | 7166 | 5 1.6
GM | 792 | 771 | 763 | 754 | 777 | 792 | 784 | 765 | 795 | 773 | 798 | 770 | 778 | 4 1.8
MS | 770 | 761 | 737 | 737 | 756 | 773 | 760 | 753 | 773 | 759 | 775 | 741 | 758 | 5 1.8
X 772 | 765 | 749 | 745 | 764 | 785 | 767 | 757 | 780 | 769 | 778 | 752 | 765 | 5 1.6

LSDgs| 5 4 5 5 5 4 5

5 5 5 4 4 5

CV,%| 15|10 |13 |12 |11 |12 |13

11 117111711510 - -

Notes. Previous crops: SB — soybean, SF — sunflower, CR — corn, GM — green-manured fallow,
MS — mustard,; X — average; LSD — least significant difference; CV — coefficient of variation.

rage for 2020/21-2022/23.

The genotypes of bread winter wheat
which were significantly superior to the Podo-
lianka variety-standard by 1,000 kernel weight
were identified: Lutescens 60400 (44.6 g), MIP
Darunok (43.7 g), Lutescens 37548 (43.5 g),
MIP Aelita (43.0 g), MIP Vidznaka (42.7 g),
and test weight: MIP Vidznaka (785 g/l),
Lutescens 37548 (780 g/l), Lutescens 60302
(778 g/l). Thus, the highlighted varieties and
breeding lines are suitable for practical plant
breeding as sources of the above traits, and MIP
Vidznaka and Lutescens 37548 as sources of a
complex of high physical parameters of grain
quality.

According to the results of the analysis of
variance (Fig.4), it was found that the for-
mation of 1,000 kernel weight was most affect-
ed by the weather conditions (44.8 %), and the
test weight of grain depended more on the inter-
action of the factors year x previous crop (37.3 %).
A significant effect of genotype on the studied

Grain Crops. Vol. 8. No. 1. 2024. P. 127-135

traits (TKW — 19.4 %, TW — 21.1 %) was also
determined. It was found that previous crops
had the least impact (1.3%) on 1,000 kernel
weight, as well as the interaction of factors gen-
otype X previous crop (5.9 %) on the test weight
of grain. A significant contribution to the total
variance of other factors was noted.

In the literature sources of scientific insti-
tutions both in Ukraine and abroad, differences
in the impact of factors on grain quality indica-
tors were noted. In particular, a number of stud-
ies state that 1,000 kernel weight and test weight
of grain depends most on the weather conditions
[19-21].

However, according to the results of S. Li
et al. [16], O. Zavadska and T. Baiba [15], these
indicators depended largely on the genotype.
Other scientists argue that grain quality indica-
tors depend on both varietal characteristics and
weather conditions of the year [14, 22].

According to the results of analysis of var-
iance, higher proportions of the impact of geno-
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Fig. 4. Percentage of factor impact on 1,000 kernel weight (a) and test weight (b)
of bread winter wheat, 2020/21-2022/23.

type, previous crop and their interaction on the
physical quality of grain were observed over the
years (Fig. 5). It should be noted that the ratio of
these proportions of the impact varied over the
years. A significant impact of the genotype on
the studied traits was found in 2020/21. In
2021/22, a similar level of factors' impact on
physical parameters of grain quality was ob-

2022/23 p.
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TW

2020/21 p.
2022/23 p.

2021/22 p.

TKW

2020/21 p.

B Tenorun (A)

B JTonepeanuxk (C)

served. A significant difference in the impact of
factors on these traits was found in 2022/23, i.e.
1,000 kernel weight was determined by geno-
type (72.5 %) and the test weight of grain by its
previous crop (75.8 %). The greatest impact of
the interaction of factors genotype x previous
crop on the physical parameters of grain quality
was obtained in the dry 2021/22.

mAxC HeBpaxoBaHi YNHHUKH

Fig. 5. Percentage of factor impact on 1,000-kernel weight (TKW) and test weight (TW)
of bread winter wheat depending on growing conditions

Proportions of the studied factors impact
for each genotype (Table 3) once again con-
firmed the above results. Thus, the interaction of
factors year x previous crop had the maximum
impact on the formation of test weight for all
genotypes with a variation from 45.7 to 80.3 %,
and 1,000 kernel weight was affected by the
growing conditions of year for most varieties

132

Grain Crops. Vol. 8. No. 1. 2024. P. 127-135

and breeding lines (45.8-80.8 %).

It was noted that 1,000 kernel weight of
MIP Vidznaka variety depended both on the
year (43.0 %) and on the interaction of factors
year x previous crop (49.1%), but the proportion
of impact of the interaction of factors was high-
er. The greatest impact of the previous crop on
the physical parameters of grain quality was

https://doi.org/10.31867/2523-4544/0322



Table 3. Percentage of factor impact on 1,000-kernel weight and test weight of the
varieties and breeding lines of bread winter wheat, 2020/21-2022/23 pp.

© . S | x <1 2121 g |8
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Factor g1 2| 2|3 |< S s | A 2 2 2 2

gl s |2 a2 |58 8| 8] 8

gl 2|2 |s|S|2 5|5 |&|g| ¢ ¢

= =| =2 31333

1,000-kernel weight
Year (B) 80.8 | 485 | 769 | 72.3 | 66.0 | 43.0 | 67.1 | 67.5 | 45.8 | 52.1 | 65.4 | 64.6
Previous crop (C) 18 | 93 | 51 | 14 | 44 | 45 | 34 | 125|270 | 66 | 55 | 6.9
BxC 16.7 | 39.8 | 165|249 | 28.0 | 49.1 | 28.0 | 18.6 | 26.6 | 39.3 | 28.2 | 27.0
Unaccounted factors 07 | 24|15 |13 |16 | 34 | 15|14 | 06 | 20 | 09 | 15
Test weight

Year (B) 2571246 (391|140 | 275| 95 | 214|404 | 6.3 | 39 | 236 | 134
Previous crop (C) 198 | 195 | 132|129 | 16.1 | 171|199 | 11.7 | 255 | 13.7 | 178 | 154
BxC 53.1|53.0| 457|706 | 53.4 | 71.6 | 56.3 | 45.7 | 66.3 | 80.3 | 57.5 | 70.0
Unaccounted factors 14 | 29 | 21 | 25|30 | 19 |24 | 22|19 | 22 | 12 | 12

found in the breeding line Lutescens 37548, and
the lowest impact — in the MIP Feieriia variety
(1.4 %) by 1,000 kernel weight, and in the MIP
Dovira variety (11.7 %) — by test weight of grain.

Conclusions. The study results showed
that dry growing conditions resulted in the for-
mation of shrunk grain with a lower test weight,
and conditions with a higher moisture supply had a
positive effect on grain size and plumpness.

Over the years of research, the highest
values of 1,000 kernel weight after mustard and
test weight after green-manured fallow were
obtained for all genotypes. However, for indi-
vidual varieties and breeding lines, differences
in the impact of the previous crop on the studied
traits were observed.

A moderate (CV = 6.9 %) variability of
1,000 kernel weight in the breeding line
Lutescens 37548 was determined, depending on
the previous crop, while other genotypes were
characterised by a weak (CV <5 %) variability in
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Ilpaeosisa 1. B. ' Bacunenxo H. B. ", Xopowrko H. M. L Illeguenko T. B. > Bnaug nonepeoHukie Ha
macy 1000 3epen ma namypy zepna nwenuyi m’axoi ozumoi (Triticum aestivum L. ¢ ymosax
yenmpanvhoi wacmunu Jlicocmeny Ykpainu. 3eprosi kynomypu. 2024. 8 (1). 127-135.

1 , o R . .
‘Muponiscoxuti incmumym nwenuyi imeni B. M. Pemecna HAAH, eéyn. Llenmpanvha, 68, c. [lenmpanvne, Ob6yxiecoruii

-1, Kuiscora o6a., 08853, Vrpaina

Hayionanvha axademis acpapuux nayk Yxpainu, eyn. Muxatina Omensnosuua-Ilasnenxa, 9, m. Kuis, 01010, Ykpaina

AkTtyanbHicTh. [IpaBunsHuii minbip nonepeaHboi KyJIbTypH AJs MIIEHMI 03UMOi B YMOBaxX MiHJIH-
BOr0 KOHTHHEHTAJILHOTO KIJIIMATy € OJHUM i3 OCHOBHHUX JIOCTYITHUX TEXHOJIOTIYHHUX 3aXOJiB ITiJIBUIICHHS
SIKOCTI 3e€pHa JIaHOi KyJNbTypu. A BHIIJICHHS COPTIB Ta CEJICKI[IHHMX JIIHIM 3 BUIIMM PIBHEM MOKa3HHMKIB
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SIKOCT1 3epHa Ma€ MPaKTUIHE 3HAYCHHS B CEJICKIITHOMY IIPOIIeCi TP CTBOPEHHI BUCOKOSKICHOTO BHX1THOTO
Matepiaiay. Mera. Bussnenns BBy nonepeauaukiB Ha Macy 1000 3epeH Ta HaTypy 3epHa MIISHUIN M’ SIKOi
03MMOI B YMOBax IIEHTpaibHOI yacTuHu JlicocTeny YKpaiHu Ta BAOKPEMJICHHS! TEHOTHITIB 3 JOCTOBIPHO BH-
COKMMH TOKa3HUKaMH sIKOcTi 3epHa. Metoan. OUiHIOBAIN CiM HOBHX COPTIB Ta YOTHPH CEJEKILiiHI JiHil
MIICHUIN, $KI BHUCIBaIM TiCis IUSTH TONEpeaAHuKiB BrpomoBk 2020/21-2022/23 pp. B ymoBax
MupoHiBchkoro iHCTUTYTY TineHuili iMmeHi B. M. Pemecna HAAH VYxkpainu. Busnauanu macy 1000 3epen
(TKW) ta Harypy 3epna (TW) BiANOBiZHO /10 3araibHONPUUHATUX MeToauK. PesyabTtaTn. Y 2022/23 p.
BIIMIYEHO BUIII CepeaHi 3HadeHHs AociikyBaHnx o3Hak (TKW =451r; TW =777 r/a), a'y 2021/22 p. —
Haiimentn (TKW = 38,0 r; TW = 759 r/in). Makcumansay Macy 1000 3epen (42,4 T) y cepeTHbOMY 3a T€HO-
TUTIAMU Ta POKaMH OTPUMAHO MicJis Tipyuii, a HaTypy 3epHa (778 1/1) — micns cuaepanbHoro napy. [Ipote,
BUSIBJICHO BiIIMIHHOCTI BIUIMBY MOTNEPEIHBOI KyJbTYPH Ha MOKA3HUKH SKOCTI 3€pHA JUII OKPEMHX TCHOTHUIIIB
nmeHnni M’ skoi o3umoi. Ha macy 1000 3epen Haiibinblne BIUIMBaIH yMOBH POKY (44,8 %), a Ha HaTypy 3ep-
Ha — B3a€EMOJIisl YMHHHUKIB: pik X monepenuuk (37,3 %). BusiBieHO CyTTEBUIl BIUIMB T'€HOTHITy Ha O3HAKH
(TKW —19,4 %, TW — 21,1 %). Maca 1000 3epen nHaiiMeHmie 3anexana Bia nonepenuuka (1,3 %), a Harypa
3epHa — BiJ] B3a€MOJIil YNHHHUKIB TEHOTHI X ronepeanuk (5,9 %). BuokpemieHo copTu Ta cenekuiiHi JiHii
MIICHUII M’SIKOi 03WMOi, SKi JOCTOBIPHO TMepeBUINyBaiu craHaapT 3a wmacoro 1000 3epern — Jho-
tecrienc 60400 (44,6 r), MIIT Japynoxk (43,7 1), JTiotecuenc 37548 (43,5 r), MIIT Aemnira (43,0 r), MIIT Bin-
3naka (42,7r) ta Haryporo 3epHa — MIIl Bigsuaka (785 r/m), Jlrorecuenc 37548 (780 r/m), Jlro-
tecuerc 60302 (778 r/m). BucHoBku. BusiBiieHi 0cobnmmBocCTi BIiMBy monepeanukis Ha macy 1000 3epen ta
HaATypy 3€pHa BapTO BPaxOBYBaTH IPH BUPOILYBaHHI MIICHHUI M’sKOI 03uMoi. BuniieHi copTu Ta cenek-
LifHI JiHIT CTiJ BUKOPUCTOBYBATH Y CEJCKIIMHOMY IpOIleci K JpKepena oKpeMHux o3Hak, a copt MIIT Bix-
3HaKa Ta ceJekuiiy miHito Jlrorecenc 37548 — sk mKepena KOMITIEKCY BUCOKUX MTOKa3HUKIB SKOCTI 3epHA.

Knrouoei cnosa: nuenuys m’sxa o3uma, copm, Cenekyiina aiHis, i3uuHi NOKA3HUKU SKOCmi, 2iopo-
mepMmiuHi ymoeu, nonepeons Kyibmypa, koepiyicum sapiayii, ANOVA
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