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HARVEST YEARS

Abstract

The article presents the results of a study on the influence of wheat harvest year on the baking properties of wheat flour of
premium, first, and second grades. Two types of milling blends were used: 100% wheat from the 2024 harvest and a 50:50 mixture of
wheat from the 2023 and 2024 harvests. The rheological and technological properties of the flour were evaluated using a Farino-
graph (Brabender) and a AlveoLab (Chopin Technologies) in accordance with 1SO 5530-1 and ISO 27971. The analyzed parameters
included water absorption, dough development time, dough stability, degree of softening, farinograph quality number (FON), as well
as dough tenacity (P), extensibility (L), strength (W), P/L ratio, and elasticity (le) and extensibility (G) indexes. It was established
that the use of wheat blends from different harvest years (2023 and 2024) has a positive effect on flour baking properties. In premi-
um-grade flour (Sample 1), the degree of dough softening decreased by 25 FU compared to flour made from 100% 2024 wheat
(Sample 2), while dough stability increased (11 vs. 10 minutes) along with the farinograph quality number (43 vs. 42 FU). For first-
grade flour (Samples 3 and 4), the mixed wheat sample showed a 15 FU lower softening, a higher farinograph quality number (53
vs. 46 FU), and a longer dough development time (3.5 vs. 2.5 minutes), indicating more structured and stable gluten formation. In
second-grade flour (Samples 5 and 6), although the 100% new crop wheat sample had higher dough stability (7.5 vs. 5.0 minutes)
and farinograph quality number (54 vs. 50 FU), both samples showed a high degree of softening, which reduces the predictability of
processing properties. Overall, combining wheat from different harvest years provides a better balance of dough extensibility, stabil-
ity, and resistance to mechanical stress—key factors in producing high-quality bakery products. The results confirm the feasibility of
forming milling blends from multi-year wheat crops to improve flour quality and ensure stable technological performance in bakery
manufacturing. These findings are particularly relevant for milling enterprises facing variability in raw material quality due to cli-
matic conditions or storage duration. The proposed approach to combining wheat from different harvest years can serve as a practi-

cal tool for stabilizing flour functionality and improving the efficiency of production processes in the baking industry.
Keywords: milling blend, wheat flour, rheological properties, farinograph, alveolab.

Introduction

The quality of wheat flour is one of the key fac-
tors determining the technological and sensory properties
of final bakery products. Flour quality largely depends on
the characteristics of the wheat used in its production.
Wheat harvested in different years may vary significantly
in protein content and enzymatic activity, which in turn
can alter the rheological behavior of dough and its baking
performance [1].

In industrial milling practice, it is often necessary
to combine wheat from different origins, regions, or har-
vest years. While such blending is common, the effects
of combining wheat from different harvest years on the
technological properties of the resulting flour remain
insufficiently studied. Given the increasing variability in
wheat quality caused by climatic fluctuations and storage
conditions, further investigation is warranted.

A critical stage in flour production is the for-
mation of the milling batch, which involves the purpose-
ful combination of wheat varieties or lots differing in
quality indicators, class, region, or harvest year [2]. This
practice aims to mitigate natural variability in raw mate-
rial quality, which arises due to agro-climatic conditions,
cultivation practices, post-harvest handling, and storage

logistics.

Proper formulation of milling batches enables
producers to: stabilize flour quality; meet regulatory re-
quirements for key quality indicators (e.g., protein, glu-
ten, ash); and optimize milling and baking processes.

For example, blending wheat with high baking
strength with lower-quality lots allows the final product’s
quality to be evened out while increasing the efficiency
of raw material usage [3].

In the current context of limited access to premi-
um wheat and the growing need to utilize carry-over
grain from previous seasons, rational milling batch de-
sign has become increasingly important. It has a direct
influence on the baking value of flour, its suitability for
specific end-use applications, and the consistency of
technological processes at industrial bakeries.

In this regard, evaluating flour obtained from such
blended milling batches using modern rheological in-
struments — particularly the Farinograph and Alveolab
(AlveoConsistograph) — is essential. These instruments
provide reliable data on dough behavior during mixing,
fermentation, and deformation, thus enabling more pre-
cise control of product quality and formulation efficien-

cy [4].
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Literary review

The stability of wheat flour quality is a subject of
continuous interest among both researchers and milling
industry professionals. One of the core elements influ-
encing flour quality is the composition and condition of
the raw material — wheat grain. Numerous studies have
demonstrated that the protein characteristics of wheat,
especially the quantity and quality of gluten, are decisive
for the formation of dough rheological behavior and,
consequently, baking performance [5].

Wheat harvested in different years may differ sig-
nificantly in its physicochemical and biochemical com-
position, particularly in enzymatic activity, protein con-
tent, ash level, and moisture content, all of which affect
the final flour's functional properties. Long-term storage
of grain may result in the deactivation of enzymes, partial
protein degradation, and structural changes in the endo-
sperm, which can lead to a decline in dough stability,
reduced water absorption capacity, and other negative
effects on flour performance [6].

In modern milling practice, the formulation of
milling batches is an essential technological operation
aimed at stabilizing the quality of finished flour. This
process involves blending wheat that differs in variety,
class, origin, or harvest year to achieve target quality
parameters. The variability in raw material quality is in-
fluenced by agroclimatic conditions, growing technolo-
gies, post-harvest maturation, and storage and transporta-
tion conditions [7].

Grain from new harvests often shows higher
moisture content, lower endosperm strength, and less
stable gluten formation, which can complicate processing
and negatively impact rheological parameters. In con-
trast, grain from previous harvests tends to display great-
er uniformity due to the completion of post-harvest bio-
chemical stabilization and adjusted enzyme activities,
especially amylase and protease balance.

Several studies have suggested that blending
wheat from different harvest years can be an effective
strategy to: equalize protein quality and gluten formation
capacity across the milling batch; stabilize the rheologi-
cal and technological properties of flour regardless of
raw material variability; optimize the use of available
wheat stocks and reduce milling costs; minimize the risks
associated with low-stability or high-moisture grain from
new harvests.

From both technological and economic perspec-
tives, such blending strategies help improve overall mill-
ing efficiency and ensure that flour meets the quality
requirements of diverse bakery products [8].

Recent advances in milling process control em-
phasize the importance of objective grain quality assess-
ment during batch formulation. The application of mod-
ern analytical instruments — particularly the Farinograph
and AlveoConsistograph — provides comprehensive
insight into water absorption, dough development, and
extensibility, supporting informed decision-making in the
blending and production of flour with consistent perfor-
mance characteristics [9].

Modern analytical instruments — such as Alveo-
Lab (AlveoConsistograph), Farinograph, Amylograph,
and devices for determining of damaged starch, protein
content, and Falling Number — offer precise measure-
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ment of critical parameters that influence dough behavior
during mixing, fermentation, and baking. These instru-
ments allow for accurate assessment of key flour and
dough characteristics, including: the content and quality
of gluten; water absorption capacity; amylolytic and pro-
teolytic activity; the degree of starch damage; and overall
rheological properties of dough.

The integration of data obtained through these
technologies enables a more advanced approach to mill-
ing batch formulation, taking into account not only the
basic quality indicators of grain but also their interactions
during processing. This is especially important when
blending wheat from different batches or harvest years,
as it ensures technological compatibility and predictable
flour performance.

Consequently, the effective use of modern instru-
mentation allows for: improved accuracy in selecting
components for milling batches; reduced variability in
technological indicators of finished flour; increased
standardization and process predictability; minimized
losses and technological deviations; and adaptation of
flour properties to the requirements of specific end prod-
ucts (bread, pasta, confectionery, etc.).

The implementation of innovative approaches to
raw material quality control is essential for improving the
efficiency of modern milling enterprises and for produc-
ing high-quality flour that meets both consumer expecta-
tions and international standards [9].

Despite the extensive body of research available,
limited attention has been given to the study of mixed
milling batches, particularly those involving the combi-
nation of wheat from different harvest years — a practice
that is increasingly common due to constraints in grain
supply. Such combinations may result in both beneficial
and adverse effects on flour quality, depending on the
physicochemical compatibility of the blended wheat.

Therefore, it is timely and relevant to conduct a
focused study on how wheat blending across harvest
years influences the technological properties of flour, as
determined by Farinograph and AlveoConsistograph
analysis. Such research will contribute to the optimiza-
tion of milling batch design and support the production
of flour with stable and predictable quality characteris-
tics.

Formulation of the problem

Despite the considerable number of studies in the
field, insufficient attention has been paid to the potential
of forming milling batches from wheat harvested in dif-
ferent years and assessing the rheological properties of
such mixtures.

Therefore, in light of the above, it is relevant to
conduct a study aimed at evaluating the influence of
combining wheat from different harvest years on the
technological properties of flour, as determined by Fari-
nograph and AlveoConsistograph measurements. Such
research will help optimize the milling batch formulation
process and ensure consistent quality of the final product.

Purpose and objectives of the study

The aim of this study is to determine the impact
of using wheat from different harvest years on the quality
of premium-, first-, and second-grade flour based on pa-
rameters measured by the Farinograph and AlveoConsis-
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tograph instruments.
The objectives of the study are as follows:

— To investigate the rheological properties of
different flour grades produced from two milling batches
of wheat;

— To compare the quality parameters of premi-
um-, first-, and second-grade flours obtained using the
Alveograph and Farinograph;

— To provide recommendations for the effec-
tive formulation of milling batches.

Materials and methods

To investigate the rheological properties of
wheat flour obtained from milling batches composed of
grain harvested in different years, two instruments were
used: the Farinograph (Brabender) and the Alveolab
(Chopin Technologies). The tests were performed in ac-
cordance with international standards ISO 5530-1 and
ISO 27971, adapted to the laboratory conditions.

The Farinograph (Brabender) was employed to
determine the flour’s water absorption capacity and to
evaluate dough development and stability. The method is
based on measuring the resistance of dough during mix-
ing.

The tests were carried out using flour sifted
through a 250 pm sieve. The sample mass was adjusted
according to its moisture content, following the instru-
ment's calibration. The flour was loaded into the mixer,
and water was added gradually until the dough reached a
consistency of 500 Farinograph Units (FU).

The following parameters were evaluated:

— Water absorption WAC (%) — the amount
of water required to reach a dough consistency of 500
FU;

— Dough development time DDT (min) — the
time taken to reach maximum consistency;

— Dough stability ST (min) — the time the
dough remains at maximum consistency;

— Dough breakdown time DBT (min) — the
time from maximum resistance to a decrease of 30 FU;

— Degree of dough softening DDS (FU) — the
difference between maximum and minimum consistency
values.

— Farinograph Quality Number FQN (FU) —
the length along the time axis from the start of mixing to
the point where the centre line of the curve falls 30 FU
below the peak; a higher FQN indicates a stronger, more
tolerant dough.

The alveographic analysis was conducted using
the AlveoLab instrument (Chopin Technologies), which
enables simultaneous evaluation of dough rheological
properties under controlled pressure, deformation, and
consistency.

Dough samples were prepared automatically us-
ing a standard flour mass (250 g) and the amount of wa-
ter determined either by Farinograph results or prior al-
veographic calibration.

Dough shaping and fermentation: Dough was
formed into spherical pieces and fermented under con-
trolled temperature and humidity conditions (typically
20-25 minutes at +25 °C). Each dough piece was inflated
with air until rupture, while pressure and extensibility
were recorded on the curve.

© “3epHoBi NpoAyKTH 1 KOMOiKOopMH”, 2025

The following parameters were analyzed:

— Maximum over-pressure P (mm H.O) — the
peak pressure needed to inflate the dough bubble to rup-
ture; indicating dough strength (resistance to inflation);

— Curve length L (mm) — the horizontal
length of the pressure—time curve up to rupture; reflect-
ing dough extensibility;

— Strength-to-extensibility ratio P/L (dimen-
sionless) — balance between resistance and stretch;
higher values indicate strong, less extensible dough, low-
er values a weak, very extensible dough;

— Energy of deformation (W, 10™* J) — the ar-
ea under the curve; the total mechanical energy the
dough can absorb, used as an overall indicator of baking
quality;

— Swelling index G (mL) — the volume of air
injected up to rupture (G = 2.226 \L); reflects the bub-
ble’s ability to expand without tearing;

— Elasticity index (Ie, %) — (P20 / P) x 100,
where P00 is the pressure after 200 mL of injected air;
quantifies how well the dough maintains resistance dur-
ing deformation, i.e., its elasticity.

The study was conducted on six wheat flour
samples from two milling batches: Batch I — a blend of
wheat from the 2023 and 2024 harvests in a 50:50 ratio;
Batch II — 100% wheat from the 2024 harvest.

Sample descriptions: Sample 1 — premium-grade
flour from Batch I; Sample 2 — premium-grade flour
from Batch II; Sample 3 — first-grade flour from Batch I;
Sample 4 — first-grade flour from Batch II; Sample 5 —
second-grade flour from Batch I; Sample 6 — second-
grade flour from Batch II.

Results of the study and their discussion

A comparative analysis of the farinograph indi-
cators for Sample 1 and Sample 2 revealed noticeable
differences in dough behavior. Both samples demonstrat-
ed nearly identical levels of water absorption (54.2% and
54.0%), indicating similar hydration characteristics.
However, Sample 1 exhibited a significantly shorter
dough development time (1.0 mins) compared to Sample
2 (2.5) — which may indicate faster gluten network for-
mation possibly due to the lower enzymatic activity of
the grain from the previous harvest year. Moreover,
Sample 1 showed slightly higher dough stability (by 1
minute) and a significantly lower degree of softening (by
25 FU), suggesting better resistance of the dough to me-
chanical stress and stronger gluten structure. The farino-
graph quality numbers of both samples were practically
identical. These results indicate that blending wheat from
different harvest years (Sample 1) can have a positive
effect on dough structure by reducing enzymatic soften-
ing and providing a more stable and consistent flour
quality.

Sample 3 exhibited a water absorption capacity
of 53.6%, which is 2.8% lower than that of Sample 4
(56.4%). This difference is attributed to a less organized
protein structure and higher enzymatic activity in the
freshly harvested grain, necessitating increased water for
optimal hydration.

In contrast, Sample 3 was characterized by a
longer dough development time (3.5 min) versus 2.5 min
for Sample 4, which may indicate slower but more struc-



Grain Products and Mixed Fodder’s, Vol.25, 1.3 (99) / 2025

:

tured gluten formation. This is like gesting a high resistance of the protein complex to me-
ly a result of the combination of protein frac- chanical stress during mixing.

tions from both fresh and stored grain. Both samples A significant difference was observed in the de-

demonstrated identical dough stability (16.5 min), sug- gree of dough softening, which was markedly lower in

Sample 3 by 15 FU compared to

18.0 Sample 4. This indicates a stronger

gluten network and better dough

16.0 -
tolerance to prolonged mixing. In
14.0 addition, Sample 3 achieved a high-
120 er farinograph quality number (53
' FU vs. 46 FU in Sample 4), con-
10.0 firming its superior overall dough
. quality.
6.0 Overall, the obtained re-
' sults suggest that the inclusion of
4.0 wheat from the previous harvest in
2,0 the milling batch (Sample 3) con-
0.0 tributes to enhanced dough strength
1 2 3 4 5 6

and stability. This supports the fea-
sibility of using milling blends
composed of wheat from different

harvest years to optimize the func-
# Dough Development Time DDT (min) H Dough Stability ST (min) tional properties of flour, particular-

Fig. 1. Dough development time DDT and Dough Stability of flour samples 1Y under conditions of variable raw
material quality.

140 In Sample 5, water absorp-
tion was 1.8 % lower than in Sam-
ple 6, indicating a lower damaged
starch content or reduced enzymatic
activity in the older-harvest grain. [ |

80 Furthermore, the dough develop-
E ment time for Sample 5 was shorter
60 than the 5.5 min observed for Sam-
4 ple 6, suggesting that less intensive
mixing is required to achieve the

2 desired consistency.
In Sample 5, dough stabil-

0
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[

ity was 2.5 minutes lower than in

Sample 6, indicating reduced re-

sample sistance to mechanical stress. Alt-

hough both samples exhibited a

B Degree of Dough Softening DDS (FU) mFarinograph Quality Number FQN (FU) high degree of softening, Sample

5’s softening was 10 FU higher,

Fig. 2. Degree of Dough Softening DDS and Farinograph Quality Number reflecting a slightly weaker dough

FQN of flour samples structure. Additionally, the farino-

64.0 graph quality number for Sample 5

was 50 FU compared to 54 FU for

Sample 6, confirming the overall

improvement in the dough’s rheo-
logical properties in Sample 6.

Alveographic analysis of

56.0 the two wheat flour samples re-
' vealed noticeable differences in
34,0 their rheological behavior, which
. are critical for assessing baking
' quality. Sample 1 exhibited superior
. breadmaking characteristics when
compared to Sample 2.
1 2 3 4 5 6

Specifically, Sample 1
demonstrated higher dough tenacity
(P = 74 mm) and greater extensibil-
ity (L = 120 mm) than Sample 2

B Water AbSOIpﬁOIl Capacity WAC (%} (P = 68 mm, L =111 mm) The
Fig. 3. Water Absorption Capacity WAC of flour samples
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balance between resistance and extensibility, as ex- and current harvest wheat, exhibited slightly reduced
pressed by the P/L ratio (0.62), was identical in both dough tenacity (P) and strength (W), while showing in-
samples, suggesting similar dough deformation behavior creased extensibility (L) and moderate stability. These
under stress. findings suggest that using milling blends composed of

However, the flour strength
(W) was markedly higher in Sample 160
1 (298 x107* J) compared to Sample
2 (282 x10* J), indicating better 140

gas retention capacity and overall 120

baking potential. Although Sample

2 had a slightly higher elasticity 10

index (Ie = 67.2%) than Sample 1 E 8

(Ie = 62.1%), this was not sufficient

to compensate for the lower tenacity g

and energy values. 4
Therefore, based on the al-

veographic parameters, Sample 1 is 2

more suitable for breadmaking ap- 0

1 2 3 4 5 6

plications, particularly for products
requiring a strong and extensible

o]

]

[

]

[

. 1
gluten network. These findings are sample
consistent with previous studies ) o
highlighting the importance of high HDough Tenacity P (mm) # Dough Extensibility L (mm)
W values and balanced P/L ratios in Fig. 4. Dough tenacity P and extensibility L of flour samples
predicting baking performance. 0.70 350

The comparison of alveo-

graph results between Sample 3 0.60 300
(a 50/50 blend of 2023 and 2024 '
wheat) and Sample 4 (100% 2024 0.50 250
wheat) provides insight into the
influence of harvest year on dough £ 04 200
properties and flour strength. 03 150

Sample 3 showed a lower ’
dough tenacity (P = 52 mm) com- 0.2 100
pared to Sample 4 (P = 63 mm), '
indicating a softer dough structure 0.1 0
with less resistance to deformation.

0,00 0
1 2 3 4 5 6

Curve Ratio P/L
= = =

L]

Ln
Energy of Deformation W (10-417)

However, Sample 3 had slightly
higher extensibility (L = 154 mm)

than Sample 4 (L = 146 mm), which sample
may benefit gas retention and oven
spring. BCuwve RatioP/L =  BEnergy of Deformation W (10-41)

In Sample 3, the P/L ratio
was 0.34 - 0.09 lower than in Sam-
ple 4 (0.43), indicating a less bal- 80 28
anced combination of dough
strength and extensibility. An even
more pronounced difference was
observed in flour strength (W):
Sample 3 reached 249 x 10 J,
whereas  Sample 4 measured
302 x 107* ], a critical factor for loaf
volume and gluten network devel-
opment.

Fig. 5. Curve ratio P/L and Energy of Deformation W of flour samples
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The elasticity index (Ie)

and swelling index (G) were rela-

tively close between samples 0 21

(Ie: 61.1% vs. 62.9%, G: 27.6 mm 1 2 3 4 5 6

vs. 269 mm), indicating similar sample

resilience and stretch capacity under

stress.

—

=
o]
(]

. [ ici 0 m Swelling Index G (ml
In conclusion, Sample 3, Elasticity Index Ie (%) welling Index G (ml)

prepared from a blend of previous Fig. 6. Elasticity Index Ie and Swelling Index G of flour samples
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grain from different harvest years can achieve an optimal
balance between dough tenacity and extensibility, which
is crucial for flexibly tailoring flour properties in bread-
making

In Sample 5, dough tenacity (P) was 55 mm - 14
mm lower than in Sample 6 (69 mm), indicating a weak-
er gluten network and reduced resistance to deformation.
Conversely, extensibility (L) in Sample 5 was higher
(123 mm vs. 114 mm in Sample 6), suggesting a greater
capacity for elongation and gas retention. The P/L ratio
for Sample 5 was 0.5, compared to 0.6 for Sample 6,
reflecting a less balanced combination of dough strength
and extensibility in the former.

The flour strength (W) of Sample 5 was
145 x 10 J, compared to 173 x 10~ J for Sample 6, un-
derscoring Sample 6’s superior gas retention capacity
and greater potential loaf volume. The elasticity index
(Ie) was slightly higher in Sample 5 (39.4% vs. 38.6%),
as was the swelling index (G) - 24.7 mm versus 23.8 mm
in Sample 6 - indicating marginally better dough resili-
ence and protein complex stability in Sample 5.

Thus, Sample 5 exhibited superior extensibility
(123 mm vs. 114 mm in Sample 6), a higher elasticity
index (39.4 % vs. 38.6 %), and a greater swelling index
(24.7 mm vs. 23.8 mm in Sample 6). This makes Sample
5 particularly well suited for products requiring enhanced
dough stretchability and uniform gas retention during
shaping and baking.

The comparative assessment of alveograph pa-
rameters for wheat flour of three different grades (premi-
um, first, and second) produced from various milling
batches — namely, 100% wheat of the 2024 harvest,
a 50:50 blend of wheat from 2023 and 2024, and partially
50% of wheat from 2024 — revealed that the milling
batch composed entirely of 2024 wheat exhibited the
most favorable baking properties.

Flours obtained from 100% 2024 wheat consist-
ently demonstrated higher dough tenacity (P), better bal-
anced P/L ratios, and the greatest energy of deformation
(W), across all grades. These characteristics are essential
for forming a stable gluten network, effective gas reten-

tion, and desirable dough development during breadmak-
ing.

In contrast, the 50:50 blended milling batch
showed comparatively strong performance only in pre-
mium-grade flour. This effect can be attributed to the
selective milling of central endosperm fractions, which
contain higher-quality proteins that are less affected by
the storage-induced degradation observed in older wheat.
However, for first and second-grade flours, which incor-
porate larger proportions of peripheral grain tissues (rich
in bran, enzymes, and lower-quality gluten), the mixed
batch resulted in decreased dough strength and reduced
baking potential.

Conclusions

1. The rheological properties of wheat flour de-
pend not only on the flour grade but also on the harvest
year of the grain. Flour produced from 100% new crop
wheat (2024) showed higher dough stability but also a
higher degree of dough softening, which may be due to
increased enzymatic activity and less structured proteins.

2. Using milling blends composed of wheat
from different harvest years (50% 2023 + 50% 2024)
helps to optimize the technological performance of the
flour. This combination reduced dough softening (by 15—
25 FU), improved gluten network structure, and in-
creased the farinograph quality number (by 5—7 FU).

3. The best balance of quality parameters was
observed in first-grade flour made from the mixed grain
blend. Sample 3 demonstrated both high dough stability,
a longer dough development time, and the highest fari-
nograph quality number among all samples, confirming
the effectiveness of grain blending in improving flour
functionality.

4. The results confirm the feasibility of widely
applying the strategy of mixing grains from different
harvest years in milling practice. This approach enhances
flour quality stability, mitigates the risks associated with
the variability of new crop wheat, and enables greater
flexibility in adjusting milling processes to meet con-
sumer demands.
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JOCJIILIXKEHHS XJIIBOIMMEKAPCHKHX BJJACTUBOCTEM BOPOIIIHA,
BHUPOBJIEHOI'O 3 3EPHA PI3HOI'O POKY BPOKAIO

Anomauin

Y emammi npedcmaeneno pesyivmamu 00ciodicents GNAUGY POKY 8POICAIO NULEHUYI Ha XAIO0NeKapcyKi 61a-
CMuUBOCMi NUUEHUYHO20 BOPOUHA BULO20, NEPULO20 Ma OpY202o copmis. /s (popmy6ants ROMEIbHUX RAPMIL 6UKOPU-
cmano 3epno: 100 % nwenuyi epodcaio 2024 poxy ma cymiw y cnisgionowenni 50:50 zepua epooicaro 2023 ma 2024
poxkie. Peonociuni ma mexuonociyni eracmugocmi 0OopowHa oyiH8AnU 3a Oonomoeow npunadie Farinograph
(Brabender) ma AlveoLab (Chopin Technologies) 32iono 3i cmanoapmamu ISO 5530-1 i ISO 27971. Ilpoananizogano
NOKA3HUKU 86000NO2TUHAKHS, YACY YMBOPEHHS MA CMAbIIbHOCMI micma, cCmyneHs 1020 po3piOAHCeHHs, YUCaA AKOCMI 3d
gapunoepaghom, a maxosc npysxcuocmi (P), posmssicnocmi (L), cunu 6bopowna (W), cnisgionowenns P/L ma indekcis
eracmuyHocmi U posmsadicHocmi. Bcmanoeneno, wo euxopucmarnus cymiuii 3epHa pisHux poxie epoaicaro (2023 p. i 2024
Pp.) NO3UMUBHO GNAUBAE HA XNiboneKkapcoki eracmusocmi bopowHa. Y spaskax bopowna suujoeo copmy (3pazox 1)
CROCMEPI2anocs 3MeHWeH s, CIMyneHs po3piodcents micma Ha 25 00. ¢ap. nopisusno 3 GOPOUWHOM, GUSOMOBIEHUM
auwe 3 sepua 2024 poxy (3pazox 2), a makooic nioguwenns cmaobinonocmi micma (11 xé npomu 10 x8) i uucna axocmi
3a gapunoepagpom (43 npomu 42 00. gap.). s nepwozo copmy 6opouwna (3pasku 3 i 4) cymiw 3epra 3abesneuuna
SHUDICEHHsL po3piodcensi Ha 15 00. gap., suwe yucno saxocmi 3a gapunoepagom (53 npomu 46 00. gap.) ma doswiuii
yac ymeopenns micma (3,5 x6 npomu 2,5 x6), wo c8i0uums npo GOopMysanHs Oiibl CMPYKMyposano2o ma CmiuKko2o
micma. ¥ bopowni opyeozo copmy (3pasku 5 i 6), xoua 100 % 3epno Ho6o20 8podicaro mano nepesazy 3a cmabitbHicmio
micma (7,5 xé npomu 5,0 x8) ma 3a uucia skocmi 3a gapunocpagom (54 npomu 50 00. ¢pap.), obudsa 3paszxku manu
BUCOKULL CIYNIHb PO3PIOJNCEHHs MICMA, WO 3HUNCYE Nepeddayy8aHicms MexHOI02IYHUX 8racmugocmet. 3aeanom, no-
E€OHAHHS 3ePHA HOB020 U NONEPEOHbLO2O BPOICAID O03BOJAE QOCAZMU KPAWoi 30a1aHCOBAHOCMI MIJIC PO3MAICHICTIIO,
CMAbINbHICMIO MA ONOPOM MICMA 00 MEXAHIYHO20 HABAHMANCEHHS — KPUMUYHUX NAPAMempie OJi 6UpOOHUYMEA AKIC-
HOI x1i000yn04HOT npodykyii. Pezyiemamu niomeepocyoms 00yiibHicmb (OPMYSAHHS NOMEIbHUX NAPMIll 3epHA pi3-
HO20 POKY 8pOH#CAI0 O NOKPAWeHHs AKOCMi bopouina ma 3ab6e3neueHts cmadilbHUX MexHoN02IYHUX 81ACMU8ocmell )
xnibonexapcovxomy eupodonuymei. Ompumani pe3yromamu € 0coOaUB0 aKMyarvHUMU 05l OOPOUHOMENTbHUX NIONPU-
eMCm8, AKI npayiooms 8 yMogax 8apiamusHoi AKOCMI CUPOBUHU, 3YMOBIEHOT KIIMAMUYHUMU YUHHUKAMU ab0 mpusa-
UM 36epieanHam. 3anponoHo8anuil niOXio 00 NOECOHAHHS 3EPHA PI3HUX POKIE 8PONCAI0 MOdCe bYmu eheKmueHuM iH-
cmpymenmom cmabinizayii enacmusocmei 60powHa ma NiOSUWEHHs eeKMUGHOCMI SUPOOHUYUX NPOYECI8 y 2ay3L
xniboneuenns.

Kutouosi cioBa: noMenbHa naprisi, mueHU4YHe OOPOLIHO, PeoJiOTiuHi BiaacTUBOCTI, papuHorpad, anb-
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