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Background. Enzymomycotic depletion of grain leads to a significant decrease in
the dry matter mass of the grain, as the intensity of respiration increases, protein sub-
stances break down, enzymes (in particular, a-amylase) pass from the adsorbed form to
the water-soluble one, and their activity increases sharply. One of the consequences of
this is the intensive amylolysis of starch, which means a significant deterioration in the
technological indicators of the quality of grain and seeds.

Materials and Methods. This study gives a thorough description of the process of
enzymomycotic depletion of grain of soft winter wheat (Triticum aestivum L.), sowing rye
(Secale cereale L.), winter triticale (Triticosecale Witt.) depending on abiotic factors and
the sources of resistance to ear diseases 4, 8, 12 days after the onset of full ripeness in
the conditions of the western forest-steppe of Ukraine (2019-2021). Research methods —
general scientific, field, measurement and weight, mathematical and statistical.

Results and Discussion. According to the obtained results, the dependence of
enzymomycotic depletion of grain on abiotic factors was established. The development
of ear diseases depended both on weather factors and on the ecological plasticity of the
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cultivar. The highest percentage of the distribution of ear sepsoria was observed on the
12th day after the onset of full ripeness: wheat — 3.3 %, rye — 2.4 %, triticale — 1.9 %,
fusarium, respectively 2.4 %, 1.9 %, 1 %, 8 %. The loss of dry matter in the weight of
1000 grains depended on the ecotype of the cultivar and the duration of the grain stan-
ding time 4, 8, and 12 days after full ripeness.

Conclusion. The following cultivars were most resistant to EMDG: Oberih
Myronivsky (wheat), Kobza (rye), Obrij Myronivsky (triticale); their base seed produc-
tion profitability rates being 75.1 %, 116.6 %, and 146.8 %, respectively. The results of
the study can be used in the selection of varieties of winter grain crops resistant to enzy-
momycaotic grain depletion for the western forest-steppe and Polissya zones of Ukraine,
where breeding work on these crops is not carried out and agricultural producers pur-
chase seeds of new varieties from the originating institutions of the central forest-steppe
to introduce them into production.

Keywords: culture, cultivar, weather factors, diseases, productivity, weight loss of
1000 grains, profitability

INTRODUCTION

One of the reasons for obtaining low yields of grain crops and losses during
harvesting are abiotic factors. They can lead to annual 3—6-million-ton grain losses
in Ukraine in unfavorable years (Lyubich, 2017; Bazalii et al., 2018; Markovska &
Hrechishkina, 2020). The most harmful diseases of plants and ears affect the bio-
chemical processes in the plant and grain. The first information about the leaching
of mineral compounds from plants by rainwater is found at the beginning of the 19-th
century and continues to interest researchers to this day (Bilovus, 2016; Markovska
et al., 2018; Pohorila et al., 2019).

Large yield losses are associated with enzymomycotic depletion if runoff process
occurs during the ripening and harvesting of grain, in conditions of humid weather, fal-
ling dew and fog. It is often noted that under such conditions, puny, powdery spots, or
sometimes a pink bloom and a black germ appear on grain, which negatively affects
its technological and sowing qualities. Rain water leaches soluble carbohydrates from
the endosperm, which were formed in the early stages of starch accumulation, with an
increase in the consumption of carbohydrates for plant respiration (Popov et al., 2016;
Voloshchuk et al., 2018).

During prolonged rains, not only carbohydrates are spent, but also nitrogenous
and mineral substances. Under the action of enzymes, proteins and carbohydrates are
uncoupled at the first stage, and at high humidity, sugars and nitrogenous substances
are released from the grain. With the intensive development of the process, ears and
grains become sweetish in taste (honey dew) (Baturevich & Burdenyuk-Tarasevich
2007; Kuleshov & Bilyk, 2014; Chernytskyi, 2012). At the same time, respiration sig-
nificantly increases in the grain, additional moisture is absorbed, and the processes of
dissolution and oxidation intensify, which in 1-3 days can lead to a significant weight
loss, deterioration of sowing, technological and fodder qualities. The second stage is
characterized by the colonization of ears and grain with fungi, which appear as black
dots, or spots of various shapes and sizes. With further passage of the process, they
acquire a solid black, less often pink-white mold on the grain and ear. Various toxins
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can also accumulate in such grain, which should be taken into account when determi-
ning the possibility of using this grain for food and feed purposes (Sheludko et al., 2012;
Borzykh, 2015).

The researchers claim that the total loss of dry matter in the winter wheat grain after
intense rains can reach 20-25 %, the starch content is reduced by 2—10 %, the respi-
ration rate increases by 8-10 %. Yield losses from enzymomycotic depletion of grain
(EMDG) range from 0.29 to 1.0 t ha™, however, the harmfulness factor of grain runoff
can reach 60 %. Combined with strong lodging of plants, losses increase by 4-5 times,
and in the case of grain overstay “on the root” — by 2.0-2.5 times (Khakhula et al., 2013;
Vorobyova, 2016; Vashchenko & Nazarenko, 2014).

Carbohydrate-protein depletion of grain should be considered as an abiotic stress
determined at the level of the organism as a result of a violation of the proportions
between the vegetative and reproductive parts of plants, that is, a violation of the
source-sink relationship (SSR) caused by inhibition of the outflow of assimilates from
the flag leaf to the ear (Golyk & Kuzmenko, 2020).

The problem of selecting the cultivar of grain crops for the western forest-steppe
zone is very important and at the same time difficult, since it is characterized by
a wide diversity of growing conditions. Under such conditions, one cultivar, even with
a wide adaptive potential, is not able to provide a stable grain harvest. In different
zones of Ukraine, most of the studies on the impact of EMDG on the level of yield and
technological properties are devoted to the quality of grain, while insufficient atten-
tion is paid to the biological properties of seeds. Namely, high-quality seeds are the
carrier of genetic information, the key to preserving the planet’s biodiversity, food and
energy security of mankind, the economic efficiency of growing crops, an export-
oriented product with a significant share in the world market (Voloshchuk et al., 2012;
Voloshchuk & Vorobyova, 2011).

The purpose of our research was to identify sources of resistance of such winter
crops as soft wheat, rye, and triticale to grain depletion by enzymomycosis and provide
economic justification for growing cultivars of different ecotypes resistant to this phe-
nomenon.

MATERIALS AND METHODS

Field experiments were carried out in the crop rotation of the Seed Department
of the Institute of Agriculture of the Carpathian Region of the National Academy of
Sciences during 2019-2021.

The following grain crop cultivars were the object of this research: soft winter wheat —
Vodogray Bilotserkivsky, Oberih Myronivsky, Mudrist Odeska; winter sowing rye —
Knyazhe, Kobza, Kharkivyanka; winter triticale — Markiyan, Molfar, Obrij Myronivsky.

Characteristics of the soil of the experimental plots. The soil of the experi-
mental plots is a gray forest soil, superficially gleyed, light loamy, characterized by
the following indicators: humus content (according to Tyurin) — 1.7 %, the amount of
absorbed bases — 13.7 meq per 100 g of soil, alkaline available nitrogen (according to
Kornfield) — 89.6 mg kg™ of soil, phosphorus and potassium (according to Kirsanov),
69.5 and 68.0 mg kg™ of soil, respectively. Beyond the gradation, such a soil has a very
low supply of nitrogen, a medium supply of phosphorus, and a low supply of potassium.
The reaction of the soil solution (pH salt — 5.4) is slightly acidic.
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Agrotechnics of cultivation — generally accepted for crops in this zone. The pre-
decessor was winter rapeseed. The seeding rates for winter crops were as follows:
5.5 million viable seeds ha' — wheat, 5.0 million viable seeds ha' — rye, 4.5 million
viable seeds ha' — triticale. The sowing time was optimal (20-25.09 — rye, triticale;
25.09-01.10 — wheat). Seed protection included vitavax 200 FF, 3 | t'; plants — herbi-
cides: roundup, 4.0 | ha; granstar, 75 % aqueous solution, 0.025 kg ha™; fungicide:
falcon Dou, emulsion concentrate, 0.6 | ha™'. Mineral fertilizers were applied before
sowing. The wheat, rye, and triticale plants were nourished considering the stages of
organogenesis according to the scale developed by the Biological Federal Institute for
Agriculture and Forestry, the Federal Office for the Protection of New Plant Varieties and
the Chemical Industry of Germany (German: Biologische Bundesanstalt fir Land- und
Forstwirtschaft, Bundessortenamt und der Chemischen Industrie — BBCH). It is based
on the Zadox scale (1974), which takes into account the peculiarities of organogenesis
in cereal crops. Fertilizers were applied during the organogenesis stages BBCH 20-22
(growth stage 2 - tillering, developmental phase — early tillering) and BBCH 30-32
(growth stage 3 — stem elongation, developmental phase — second node). The applica-
tion rates for wheat and triticale were N,,,P4,Ky,, and for rye — Ny Py K. The total area
of the sowing plot was 60 m?, and the accounting area was 50 m?2. The experiment was
repeated in triplicate.

In the course of the research, the following was determined: resistance of cultivars to
damage by plants and ear diseases, features of grain runoff depending on weather condi-
tions, biological crop losses caused by EMDG (dry weight loss of 1000 seeds). Besides,
economic assessment of the introduction of cultivars resistant to EMDG was made.

Determination of ear performance parameters. According to the method of
G. K. Fursova et al. (2004), technical and harvesting ripeness of the grain was determined
by the weight method (drying), which allows setting the timing of the onset of these stages
with one-day accuracy. The analyses started from the milky ripeness stages and were
repeated every three days. At the same time, in four to five typical places, plots were cut
in a row 5-10 lake ears (40-50 inflorescences in total), the grain was threshed, mixed,
and three samples of 100 pieces were taken. The samples were weighed, dried to an
absolutely dry state, and the moisture content was calculated using formula 1:

(a—b)100
a b
A — humidity, %; a — the mass of raw grain; b — the mass of absolutely dry grain.
The weight of grain from one ear was determined by dividing the weight of the grain
sheaf (in grams) by the number of productive stems of the crop under study; the mass

of seeds — after cleaning on a Petkus laboratory machine.
The number of grains from one ear (X) was calculated by formula 2:

U-100 (2)
£
U — average mass of grain from one ear, g; F — the mass of 1000 grains (in grams),
determined from the average sample (without correction for moisture content).
Seed moisture was determined by pre-drying the grain (humidity above 20 %) and
drying in a drying cabinet.

(1)

X:
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The weight of 1000 seeds (M) was determined by two weighings of 500 pieces,
and the average weight was calculated with an accuracy of 0.1 g. If the weight of two
samples differed from the average by more than 0.5 %, the third sample was weighed
and calculated according to the following formula 3:

_ M,(100-h)

~ 100-Sh 3)
M,— mass of 1000 grains; g, h — grain moisture; %, Sh — standard grain moisture, 14 %.

Idetinfication of ear diseases. The development of diseases was determined
according to methodological recommendations of S. O. Trybel et al. (2010) and
V. P. Omelyuta et al. (1986) according to formula 4:

I Z(a b)100, @)
K-B
| — disease development (in %); Z (a-8) — the sum of the product obtained by multiply-
ing the number of leaves by the corresponding score; K — the total number of counted
leaves (healthy and damaged); B — the highest score on the accounting scale.

Harvest accounting. Biological productivity was determined by the number of
plants per unit area (plant/ha), productive tillering (pcs/plant), number of grains per ear
(pcs.) and weight of 1000 grains (g) recalculated at 14 % moisture content according the
method by V. O. Ushkarenko et al. (2020).

Grain yield was determined by threshing each plot with a Sampo-130 combine and
weighing.

The experimental results were processed and summarized using Microsoft Excel
2013 (Microsoft, Redmond, WA, USA). All the experimental data presented are the
mean value of the deviation for the variants of the experiment. Data were processed
using the analysis of variance method (ANOVA, Scheffe, Turkey) with a post-hoc test.
Statistical significance (p <0.05) of the results was determined by comparing the studied
mean values of the sample to the control.

RESULTS AND DISCUSSION

Air temperature and precipitation during seed formation. Analyzing the weather
conditions during the formation (seed ripening) period — from the second decade of
June to the second decade of July, we found that daily temperatures exceeded the long-
term average, and the amount of precipitation was higher, except for the second decade
of July 2021 (Fig. 1, 2).

In 2019, the sum of temperatures was higher by 9.6 °C, and the amount of pre-
cipitation was lower by 43.8 mm compared to the long-term averages of 68.1 °C and
128 mm. In 2020, the deviations of these indicators were respectively: 8.1 °C and
6.4 mm. The year 2021 was characterized by the highest sum of temperatures 16.4 °C
and the amount of precipitation 43.4 mm.

The development of ear diseases. The spread of ear diseases over the years
of research depended on weather factors that developed during the period of full ripe-
ness — grain harvesting and the resistance of cultivars to these diseases (Table 1).
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Fig. 1. Daily air temperature during the period of formation and ripening of seeds of winter crop cultivar
(2019-2021)
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Fig. 2. The amount of precipitation during during the period of formation and ripening of seeds of winter crop
cultivar (2019-2021)

The resistance of the studied cultivars to damage by ear diseases was differ-
ent. A high average percentage of ear septoria development was observed on the
12-th day after the onset of full ripeness: 3.3 in wheat (SSD,,; = 0.25 %), 2.4 in rye
(SSDy 45 = 0.20 %), 1.9 triticale (SSD, s = 0.29 %), and fusarium, respectively, 2.4; 1.9;
1.8 with SSD, s = 0.26 %; 0.19 % and 0.28 %.

Seed yield. Over the years of research, the average yield of soft winter wheat varied
from 3.86 t ha”' (Mudrist Odeska) to 4.40 t ha™' (Oberih Myronivsky); rye — Kharkivyanka
(3.59 t ha') — Kobza (3.90 t ha''); triticale — Markian (4.27 t ha™') — Obrij Myronivsky
(4.59 t ha™) (Fig. 3). With SSD,,, = 0.17 t ha™", the difference between the triticale cul-
tivars Molfar and Markian was significant and insignificant between Obrij Myronivsky
and Markian. In rye (winter), an equivalent yield (SSD,,,, = 0.29 t ha™') was provided by
Kobza and Knyazhe cultivars and significantly lower by Kharkivyanka. No significant dif-
ference was observed in the productivity of winter wheat cultivars (SSD, ,, = 0.11 t ha™).
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Table 1. Development of ear diseases in grain crops depending on varietal characteristics

(2019-2021), %

Ear diseases

septoria fusarium
Cultivar (Septoria nodorum. Berk.) (Fusarium Linl'(.)
full after full ripeness full after full ripeness
ripeness (days) ripeness (days)
phase 4 8 12  phase 4 8 12

Soft wheat (winter)
Vodogray Bilotserkivsky (control) 2.3 2.6 29 33 1.3 1.3 22 24
Oberih Myronivsky 1.9 2.2 25 29* 1.3 16 1.8 2.1*
Mudrist Odeska 22 25 30 36 1.8 20 25 27
Average 2.1 24 28 33 1.5 18 22 24
SSD, s 0.29 022 030 025 021 020 0.24 0.26

Rye (winter)
Knyazhe (control) 1.2 1.5 20 22 0.9 11 15 1.8
Kobza 1.3 1.7 19 22¢ 1.0 13 15 1.8*
Kharkivyanka 1.7 1.9 24 28 1.1 12 17 20
Average 1.4 1.7 21 24 1.0 12 16 19
SSD, s 0.13 0.16 0.18 0.20 0.10 0.15 0.17 0.19
Triticale (winter)

Markian (control) 1.0 1.4 1.8 22 0.9 12 17 21
Molfar 0.6 1.0 1.3 1.7% 0.8 10 13 1.7*
Obrij Myronivsky 0.7 1.0 14 1.8 0.7 1.0 13 1.7*
Average 0.8 1.1 15 1.9 0.8 11 14 18
SSD, s 0.27 0.30 0.25 029 0.10 0.12 0.23 0.28

Note: * — cultivar most resistant to EMDG

Triticale
(winter)

Obrij Myronivsky [ | 4.59*£0.60

Mofar S 4.47£0.64
Markian (control) [ | 4.2740.67

Kharkivyanka (| 3.50:0.83
Kobza [ 3.90%40.80
Knyazhe (control) [ | 3.76£0.86

Rye
(winter)

Soft wheat
(winter)

0 1

Fig. 3. Seed yield of winter crop cultivars (2019-2021), t ha™
Note: * — the most productive cultivars

2

3

Mudrist Odeska [ | 3.860.52
Oberig Myronivsky [ 4.40*£0.49
Vodogray Bilotserkivsky (control) _| 4.13+0.56

4 5
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Weight loss of 1000 seeds. Depending on the weather factors during the period
of full ripeness, the duration of grain standing time “on the root”, the crop type, the bio-
logical characteristics ability of the cultivar to respond to external conditions, the loss
of absolute dry weight of 1000 seeds over the years of research was different (Fig. 4).
The average indicator for winter wheat cultivars on the 4th day was 2.9 %, rye — 5.0,
triticale — 3.25 %. On the 8th day they grew accordingly to 4.4%, 7.4 % and 4.7%, and
on the 12th day — up t0 6.0 %, 10.3 % and 6.6 %.

12 day [ 6.6720.71

oo
[0]
SE  &day ) 4.720.84
=3
4 day I 3.240.78
12 day I 10.3+£1.00
[]
é’?.‘g 8 day [ 7.440.79
4 day I 5.0£0.91
= 12 day [ 6.0+£0.53
o =
SE 8 day Y| 4.4£0.49
53
) 4 day | 2.9+0.64
0 2 4 6 8 10 12

Fig. 4. Dynamics of weight loss of 1000 grains of winter crop cultivars after their full ripeness (2019-2021), %
Note: * — significantly higher weight loss of 1000 grains on day 12

The data of the statistical analysis confirm that the greatest losses from enzymo-
mycotic depletion of grain of winter rye grain (SSD, s = 0.52 %) were observed in the
Kharkivyanka cultivar — 11.2 %, triticale Markian — 6.9 % (SSD, .= 0.42 %), winter
wheat Mudrist Odeska — 6.8 % (SSD, ,; = 0.36 %).

Economic efficiency of growing cultivars resistant to EMDG. Cultivars of win-
ter crops that were resistant to enzymomycotic depletion of grain ensured a high level of
profitability in seed production (Table 2). The highest indicator in soft winter wheat was
obtained from growing Oberih Myronivsky — 75.1 %, rye Kobza — 116.6 %, and triticale
Obrij Myronivsky — 146.8 %.

In recent years, very little research has been devoted to enzymomycotic depletion
of grain, since this phenomenon is typical of areas with excessive moisture. However,
data obtained in the steppe zone (Derevenets-Shevchenko, 2013) show that with the
development of saprophytic microflora when the grain reaches full ripeness, there is
a shortage of crops, and technological qualities of the grain deteriorate. The cost of
grain products decreases, and the cost of finishing grain standards rises. The infected
grain undergoes biochemical decomposition even with a short-term increase in humidity
during transportation and storage.

Under conditions of excessive moisture in the western forest-steppe zone (HTC
1.5-1.8), according to Vorobyova (2011), enzymomycotic grain depletion leads to sig-
nificant yield losses — 0.08 t ha' (medium-late) — 0.75 t ha™ (early ripe cultivars). The
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lowest coefficient of variation of seed yield losses (0.02) was characterized by mid-
ripening cultivars Myronivska 65, Perlyna Lisostepu, Kryzhynka and mid-late cultivar
Tsyganka (0.01).

Table 2. Economic evaluation of growing grain crops depending on the resistance of the
cultivar to enzymomycotic depletion of grain (2021)

Cultivar

Seed yield, t ha™
The cost of sold seeds,
thousand UAH
Cost per 1.0 ha,
thousand UAH
Notional net profit,
thousand UAH t
Cost of production,
thousand UAH t
Profitability, %

Soft wheat (winter)

Vodogray Bilotserkivsky (control) 3.49 33.9 20.5 13.4 5.9 65.4

Oberih Myronivsky 3.69 35.9 20.5 15.4 5.6 75.1*
Mudrist Odeska 3.10 30.1 20.5 9.6 6.6 46.8
Rye (winter)
Knyazhe (control) 4.23 411 20.5 20.6 4.8 100.5
Kobza 4.57 44.4 20.5 23.9 4.5 116.6*
Kharkivyanka 4.07 39.6 20.5 19.1 5.0 93.2
Triticale (winter)
Markian (control) 4.97 48.3 20.5 27.8 41 135.6
Molfar 5.14 50.0 20.5 29.5 4.0 143.9
Obrij Myronivsky 5.21 50.6 20.5 30.1 3.9 146.8*

Note: * — the highest profitability

Determining the varietal features of the yield formation of 24 cultivars of winter
wheat, we revealed a significant influence of the weather conditions of the year on
the weight of 1000 grains — 60 %, followed by varietal characteristics — 31 %, their
interaction — 8 %, other factors — 1 %. In the phase of full ripeness, the weight of 1000
grains was high and amounted to 44.6 g for cultivars of the forest-steppe ecologi-
cal type, and 40.3 g for the steppe ecological type, with a difference of 4.3 g. When
harvesting winter wheat was delayed by 12 days, the losses reached 7.5 g % (forest-
steppe ecotype) — 9.0 % (steppe). The yield difference by ecotype was 0.44 t/ha.
The most resistant to enzymomycotic grain depletion (EMDG) were the following cul-
tivars: Yuvilyar Myronivsky, Kolos Myronivshchyna, Benefis, Kraevyd, Lisova Pisnya
(Voloshchuk et al., 2020).
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CONCLUSION

1. The main sources of resistance to enzymomycotic grain depletion of winter
grain crops are: weather conditions that develop during the grain ripening and
harvesting period (the 3rd decade of June — the 2nd decade of July), including
a higher sum of effective temperatures and a lower level of precipitation com-
pared to the average long-term data (521 °C and 98 mm); the duration of grain
standing time “on the root”; the forest-steppe eco-friendly type, cultivar ripeness
group, cultivar, seed coat color, weight of 1000 grains; stable group resistance
of cultivars to diseases while maintaining high rates of a number of other eco-
nomic characteristics.

2. It has been established that enzymomycotic grain depletion leads to significant
yield losses. With the overstay of grain “on the root” from 4 to 12 days after the
onset of full ripeness, the loss of dry matter of 1000 seeds increased in winter
wheat from 2.5-3.3 % (day 4) to 3.7-5.0 % (8 day) and 5.3-6.8 % (day 12),
in winter rye, respectively, from 4.6-5.6 % (day 4) to 6.5-8.3 % (day 8) and
9.3-11.2 % (day 12) and triticale from 3.1-3.3 % (day 4) to 4.4-5.0 % (day 8)
and 6.4-6.9 % (day 12).

3. The cultivars most resistant to EMDG were: Oberih Myronivsky (wheat), Kobza
(rye), Obrij Myronivsky (triticale), whose level of profitability of seed production
was, respectively: 75.1 %, 116.6 % and 146.8 %.
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OCOBJIMBOCTI CNEUNDIYHUX NMPOABIB EH3UMO-MIKO3HOIO
BUCHAXEHHA 3EPHA HA BTPATU BPOXAIO

lzop Bonowyk', OnekcaHopa Bonowyk', Onea Cmacie’,
lanuHa MNManaxud', BanenmunHa Nuea', NanuHa binosyc',
YnsiHa InequHsik', OkcaHa Mamyyp?, OkcaHa Koeanbuyk®

" IHcmumym cinbcbkoeo eocriodapcmea Kapnamcbkozo pezioHy HAAH
8yr. pywescbkozo, 5, c. ObpowuHe, Jlbsigcbkuli palioH, Jlbeiecbka obnacmsb, 81115, YkpaiHa

2 [Ibeiecbkull HaujoHanbHUl yHisepcumem imeHi leaHa ®paHka
syn. lpyweescbkozo, 4, Jlbeie 79004, YkpaiHa

3 JIbeiecbkuli HauyioHanbHUl yHieepcumem npupodokopucmyearHs MATI,
syn. B. Benukoeo, 1, m. [ybnsHu, XKoekiscbkull p-H, Jlbgiecbka 0bs1. 80381, YkpaiHa

OOrpyHTYyBaHHA. EH31MMO-MiKO3HE BUCHaXEHHS 3epHa MpuU3BOAWUTb OO0 3HAYHOrO
3MEHLUEHHs Macu CyXOl PEYOBUHW 3epHa, OCKiNbKM MiABULLYETLCA IHTEHCUBHICTb
OVXaHHS, po3nagatTbcs OINKoBi pevyoBMHU, hEPMEHTU (30KpeMa, a-aminasa) nepexo-
OSTb 3 agcopboBaHOi OPMK Y BOAOPO3UMHHY, IXHS aKTUBHICTb pi3ko 3poctae. OgHUMm
i3 HacnigKiB LbOro € iIHTEHCUBHMIA aMinosii3 KpoxXmarito, WO 03Ha4yae 3Ha4YHe NoripLUeHHs
TEXHOMOTYHNX MNOKa3HMKIB SIKOCTi 3epHa Ta HACIHHS.

Martepianu Ta Metoau. Y ULbOMY AOCHIOKEHHI OBOIPYHTOBAHO MPOLIEC EH3UMO-
MIKO3HOIO BUCHa)XEHHS 3epHa COpTiB nweHuui M’'sikol o3umoi (Triticum aestivum L.),
Xuta nociBHoro (Secale cereale L.), Tputukane osumoro (Triticosecale Witt.) 3anexHo
Big abiOTMYHMX YMHHIKIB | BCTAHOBIIEHO AXepena CTiNKOCTi o XBOpob konoca B yMOBax
nepecToro 3epHa “Ha kopeHi” ynpogosx 4, 8, 12 gid nicns HacTaHHA NOBHOI CTUMMOCTI
B ymoBax 3axigHoro Jlicocteny Ykpainm (2019-2021 pp.). MeTtoan pocnigxeHb —
3aranbHOHayKOBI, MOMNbOBI, BUMipOBaribHO-BaroBi, MaTeMaTUYHO-CTaTUCTUYHI.

Pe3ynbrati i 06roBopeHHsi. Ha OCHOBi OTpumaHuX pe3ynbraTtiB BCTAHOBMEHO
3anexHiCTb eH3MMO-MIKO3HOTO BUCHaXEHHS 3epHa Bif abioTuyHux cpaktopis. Po3BmToK
3aXBOpPHOBaHb KOMoca 3anexas siK Big norogHux akTopis, Tak i Big eKkonoriyHoi nnac-
TUYHOCTI copTy. HambinbLunin BigCOTOK pO3MOBCIOA)KEHHSA CEMCOPIO3y KOJOCY CnocTepi-
ranv Ha 12-Ty ooy Big HacTaHHSA MOBHOI CTMUMOCTI: nweHuyi — 3,3 %, xwuta — 2,4 %,
Tputukane — 1,9 %, pysapiosy, sBignosigHo 2,4 %, 1,9 %, 1,8 %. Btpatn cyxoi pe4yoBuHu
y maci 1000 3epeH 3anexanu Big ekoTUny COpTy i TpMBaNoCTi NpOCTO 3epHa 4, 8, 12
[i6 nicns NoBHOI CTUIMOCTI.
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116 Ihor Voloshchuk, Oleksandra Voloshchuk, Oleh Stasiv et al.

BucHoBku. HavcTinkiwmvmmn go EMB3 6ynn coptu: Obepir MupoHiBcbkmin (niue-
Huugs), Kob3a (kuto), O6pin MupoHiBcbkuin (Tputukane), 3a peHTabenbHocTi 6aso-
BOro HaciHHMUTBA BignosigHo 75,1 %, 116,6 % i 146,8 %. Pesynbratn gocnigkeHHs
MOXYTb OYTW BUKOPUCTAHI Y NpoLeci 4OO0OpY COPTIB 03MMUNX 3EPHOBUX KYIbTYP, CTIAKUX
00 EH3MMO-MIKO3HOrO BMCHaXeHHs1 3epHa ansa 3oHu 3axigHoro Jlicocteny Ta lMNoniccs
YKpaiHu, oe He BedeTbCa cenekuiiHa poboTa No uux KynbTypax i Ae cinbcbkorocrnogap-
CbKi BUPOOHMKM 3aKynoBYHOTb A00a30Be HACIHHS HOBUX COPTIB B yCTaHOBaX-OpUriHaToO-
pax LleHTpanbHoro Jlicocteny, a HaBiTb | CTeny Ansi BNPOBa)KEHHS X Y BUPOOHMLITBO.

Knroyoei cnoea: KynbTypa, COPT, MOrOA4HI YMHHMKKU, XBOPOOW, NMPOOYKTUBHICT,
BTpaTn macu 1000 3epeH, peHTabernbHICTb
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