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Annotation. The article presents the results of an agrobiological evaluation of introduced
grape varieties under the conditions of southeastern Kazakhstan (Talgar experimental farm, Almaty
region) for 2024-2025. The aim of the study was to identify the most adapted and highly productive
grape genotypes based on a comprehensive assessment of their growth, development, and yield.

The study included the following grape varieties: Early Kibrayskiy, Osobiy, Sochniy, Muscat
Susanna, Bobo Zakir, and Hungarian Muscat (control). The research was conducted using standard
methods of varietal testing within an ampelographic collection. Phenological stages, biometric
parameters of annual shoot growth, and productivity indicators (cluster weight, number of clusters per
vine, yield per vine, and total yield) were evaluated.

Bud break occurred in the second decade of April, flowering began in the third decade of May,
and harvest maturity was reached in the first to second decades of August. Flowering lasted 13-15
days, and the growing season ranged from 116 to 124 days, corresponding to the biological
characteristics of the crop and regional conditions.

The most intensive shoot growth was observed in the Early Kibrayskiy variety. The varieties
Sochniy, Bobo Zakir, and Osobiy showed an optimal combination of shoot length and number. The
highest yields were recorded for Sochniy (up to 100.2 c/ha), Bobo Zakir (88.1 c/ha), and Osobiy (84.7
c/ha), due to their large cluster size and favorable cluster number.

Based on the comprehensive evaluation, the varieties Sochniy, Bobo Zakir, and Osobiy
demonstrated high adaptability and stable productivity and are recommended for commercial
cultivation and breeding programs.
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Introduction. Grapevine (Vitis vinifera L.) is one of the most valuable perennial crops
in global agriculture and is highly sensitive to soil and climatic conditions, agronomic
practices, and varietal characteristics. Under modern conditions, a key direction in viticulture
development is the improvement of varietal composition through the introduction of new
genotypes with high productivity, stress resistance, and stable product quality.

In regions with a sharply continental climate, such as southeastern Kazakhstan,
particular importance is attached to varieties combining early maturity, high yield, proper
ripening of annual shoots, and adaptability to abiotic stresses, including temperature
fluctuations and water deficit [1-5]. Previous studies have shown that grape productivity
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largely depends on how well the biological characteristics of a variety match the growing
conditions [1,2,6,7].

In southern and southeastern Kazakhstan, improving the varietal assortment is
essential due to the limited range of widely cultivated varieties and the need to identify
genotypes capable of ensuring stable yields and high-quality production across diverse
agroecological zones. Even under favorable conditions, productivity may be constrained by
insufficient adaptability, low winter hardiness, poor disease resistance, and inadequate shoot
maturation [6, 7].

The timing of phenological stages in grapevines is closely linked to temperature
regime, moisture availability, and accumulated heat units. Rising temperatures during the
spring—summer period accelerate bud break, flowering, and ripening; however, varietal
responses differ significantly [3,4,8—12]. Therefore, phenological observations are essential
for evaluating varietal adaptability under new environmental conditions.

Intervarietal differences in phenological timing are particularly important, as they
determine resistance to late spring frosts, growing season duration, and yield quality. Under
current climate change conditions, varietal selection is considered one of the most effective
tools for adapting viticulture systems [5,9,10,13—15].

Modern research indicates that the economic value of a variety is determined not by
individual traits but by their combined expression, including growing season length, cluster
weight, cluster number per vine, yield level, and product quality [6,11,16—-18]. Notably, early
maturity does not always correlate with high productivity, which necessitates comprehensive
agrobiological evaluation.

An important research direction is the study of annual shoot growth and maturation, as
these factors determine winter hardiness, productivity, and vineyard longevity. In foothill and
continental regions, these parameters are key indicators of varietal adaptability [2,6,22].

Previous studies in southern Kazakhstan have revealed significant intervarietal
variability in yield, cluster weight, and quality traits, emphasizing the need for long-term
evaluation of introduced genotypes under specific soil and climatic conditions [6,7,18, 23].

Thus, comprehensive agrobiological evaluation of introduced grape varieties is highly
relevant for identifying genotypes with high adaptability and stable productivity in
southeastern Kazakhstan.

The aim of this study was to evaluate introduced grape varieties and identify the most
adapted and productive genotypes for the region.

Materials and methods. The study was conducted in the ampelographic collection of
the Regional Branch “Talgar” of the Kazakh Research Institute of Fruit and Vegetable
Growing, located in the Talgar district of the Almaty region (southeastern Kazakhstan).

The study area lies in the foothill zone of the Trans-Ili Alatau and is characterized by
hilly terrain. Groundwater occurs at a depth exceeding 10-20 m and does not significantly
affect vine growth. The soils are ordinary carbonate chernozems, medium-deep, with a heavy
loamy texture. The humus horizon reaches 70-90 cm, with humus content ranging from 3.5 to
4.5%. Soil nutrient availability is moderate in phosphorus and high in potassium. Available
phosphorus content is 3.0-3.5 mg/kg, potassium 550—600 mg/kg, and nitrate nitrogen 35-45
mg/kg [24]. The climate is moderately continental, with a high sum of active temperatures
(over 3200 °C), long sunshine duration, and relatively low precipitation, creating favorable
conditions for grape cultivation. The studied varieties included Early Kibrayskiy, Osobiy,
Sochniy, Muscat Susanna, Bobo Zakir, and Hungarian Muscat (control). The results of two-
year studies (2024-2025) are presented.

Vines were grown on their own roots under a covering system with irrigation. The
planting scheme was 3.0 x 1.5 m. The vineyard was established in 2001. Agronomic practices
followed regional recommendations [25]. Phenological observations included recording bud
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break, flowering stages, and harvest maturity according to standard methods [26, 27].
Biometric parameters (shoot number, shoot length, total growth) were measured directly.

Yield was calculated based on cluster weight and number per vine, with conversion to
c/ha [26]. Sugar content was determined according to GOST 27198-87, and titratable acidity
according to GOST 32114-2013 [28, 29].

Meteorological data were obtained from the Talgar weather station. Statistical analysis
was performed using ANOVA in Microsoft Excel. Differences were evaluated using the least
significant difference (LSDo.0s) [30].

Results and discussion. Economic and biological indicators of the same variety may
vary significantly from year to year and depend on the meteorological conditions of a
particular year. Therefore, the analysis of the obtained data and conclusions regarding varietal
characteristics should be conducted with consideration of the weather conditions specific to
each year.

The study period was characterized by considerable fluctuations in weather conditions
and variations in the duration of the growing seasons. An analysis of the timing of
phenological phases of grapevines for 20242025 showed that, under the conditions of the
Talgar experimental farm, a high level of stability in the onset of the main developmental
stages was observed. Bud break in the studied varieties occurred between April 9 and April
17. The earliest dates were recorded for the Early Kibrayskiy and Sochniy varieties (on
average, April 10), while the latest was observed in the Bobo Zakir variety (April 17). The
onset of flowering ranged from May 21 to May 24. Early flowering was characteristic of the
Early Kibrayskiy and Muscat Susanna varieties (May 22), whereas later flowering was
observed in the Bobo Zakir variety (May 24). Mass flowering occurred from late May to early
June (May 27 to June 3), and the end of flowering was observed in the first decade of June
(June 4-10). The duration of flowering averaged 13—15 days (Table 1).

Table 1 — Timing of phenological phases of grapevines (Talgar experimental farm)

Variety Years Bud break Beginning Full bloom End of Harvest
of flowering flowering maturity

Hungarian 2024 14.04 25.05 02.06 09.06 12.08
Muscat (st) 2025 15.04 26.05 03.06 10.06 13.08
average 14.04 26.05 03.06 10.06 13.08

Early 2024 09.04 21.05 26.05 05.06 04.08
Kibrayskiy 2025 10.04 22.05 27.05 06.06 05.08
average 10.04 22.05 27.05 06.06 05.08

Osobiy 2024 13.04 22.05 30.05 06.06 07.08
2025 14.04 23.05 31.05 07.06 08.08

average 14.04 23.05 31.05 07.06 08.08

Sochniy 2024 09.04 22.05 29.05 03.06 11.08
2025 10.04 23.05 30.05 04.06 12.08

average 10.04 23.05 30.05 04.06 12.08

Muscat 2024 14.04 21.05 01.06 05.06 12.08
Susanna 2025 15.04 22.05 02.06 06.06 13.08
average 15.04 22.05 02.06 06.06 13.08

Bobo Zakir 2024 16.04 23.05 31.05 04.06 13.08
2025 17.04 24.05 01.06 05.06 14.08

average 17.04 24.05 01.06 05.06 14.08

Harvest maturity occurred between August 5 and August 14. The earliest ripening was
observed in the Early Kibrayskiy variety (August 5), while the latest was recorded in the
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Bobo Zakir variety (August 14). Thus, in southeastern Kazakhstan, the phenological phases of
grapevines are characterized by stable timing across years, indicating favorable agroclimatic
conditions. The earliest ripening varieties are Early Kibrayskiy and Sochniy, which makes
them promising for early production. The Bobo Zakir and Muscat Susanna varieties are
characterized by later phenological development, allowing their use to extend the production
period. The observed differences in the timing of phenological phases are determined by the
biological characteristics of the varieties and can be used in developing a varietal assortment
for southeastern Kazakhstan. Analysis of the average timing of grapevine phenological phases
for 2024-2025 showed that plant development under the conditions of the Talgar
experimental farm is characterized by stability and low interannual variability.

On average, bud break in the studied varieties occurred between April 10 and April 16,
with an overall range from April 9 to April 18. This indicates an early onset of the growing
season under the conditions of southeastern Kazakhstan.

The onset of flowering ranged from May 22 to May 25, with fluctuations between
May 21 and May 27, corresponding to favorable temperature conditions during the spring
period. Mass flowering occurred from late May to early June (May 28 to June 2), with a
variation range from May 26 to June 4 (Table 2)

Table 2 — Average timing of grapevine vegetation phases (2024-2025)

Development stage Average date Range of variation
Bud break 10—16april 09—18april
Beginning of flowering 22-25 may 21-27 may
Full bloom 28 may — 02 june 26 may — 04 june
End of flowering 04—08 june 03—11 june
Harvest maturity 05-14 august 04—15 august

The end of flowering occurred in the first decade of June (June 4-8), with slight
variations in timing (June 3—11), indicating a stable flowering duration of 13—15 days.

Harvest maturity occurred between August 5 and August 14, with an overall range
from August 4 to August 15, indicating that yield formation takes place under optimal
agroclimatic conditions. Thus, under regional conditions, the progression of the main
grapevine phenological phases is highly stable and corresponds to the biological
characteristics of the crop, creating favorable conditions for consistent yields. An analysis of
the duration of interphase periods in grapevines for 2024-2025 showed that the studied
varieties differ in growth and development rates due to their biological characteristics. The
period from bud break to the onset of flowering ranged from 38 to 43 days. The shortest
duration was observed in the Muscat Susanna and Bobo Zakir varieties (38 days), indicating a
more rapid transition to the generative phase. The longest duration was recorded in the
Sochniy variety (43 days), reflecting a more prolonged vegetative growth period (Table 3).

Table 3 — Duration of interphase periods (20242025, average)

Variety gg&erill:gzl;ys - Flowering duration, days | Growing season, days
Hungarian Muscat (st) 41 15 120
Early Kibrayskiy 42 15 117
Osobiy 40 15 116
Sochniy 43 13 124
Muscat Susanna 38 14 120
Bobo Zakir 38 13 119
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The duration of flowering in most varieties was 13—15 days, which corresponds to the
biological norm for grapevines under moderately continental climate conditions. A shorter
flowering period was observed in the Sochniy and Bobo Zakir varieties (13 days), while in the
other varieties it ranged from 14 to 15 days.

The total growing season (from bud break to harvest maturity) ranged from 116 to 124
days. The shortest duration was recorded in the Osobiy variety (116 days), characterizing it as
early-ripening. The longest duration was observed in the Sochniy variety (124 days),
indicating a prolonged period of yield formation. Thus, differences in the duration of
interphase periods reflect the diversity of biological characteristics among grape varieties and
make it possible to distinguish early-ripening (Osobiy, Early Kibrayskiy) and later-ripening
(Sochniy) types, which is important for developing a varietal assortment suited to the
conditions of southeastern Kazakhstan.

An analysis of yield and production-related indicators of grape varieties for 2024—
2025 revealed significant differences among the studied genotypes. The average cluster
weight ranged from 168 g in the Hungarian Muscat (control) variety to 330 g in the Sochniy
variety. Large clusters were also observed in the Osobiy (303 g) and Bobo Zakir (309 g)
varieties.

The number of clusters per vine ranged from 9 to 18. The highest number was
observed in the Hungarian Muscat (control) variety (18 clusters per vine); however, this did
not result in the highest yield due to the lower cluster weight. Yield per vine ranged from 1.8
kg (Early Kibrayskiy) to 4.5 kg (Sochniy). The most productive varieties were Sochniy (4.5
kg/vine), Bobo Zakir (3.9 kg/vine), and Osobiy (3.8 kg/vine) (Table 4).

Table 4 — Yield and production-biological indicators of grape varieties (Talgar experimental
farm, 2024-2025)

Variety Year Average cluster Number of .
weight, g clusters per Yl.eld per Yield, c/ha
. vine, kg
vine
Hungarian 2024 165 17 2,8 62,0
Muscat (st) 2025 171 18 3,1 68,9
average 168 18 3,0 65,5
Early 2024 205 8 1,6 38,0
Kibrayskiy 2025 215 9 1,9 42,2
average 210 9 1,8 40,1
Osobiy 2024 295 12 3,6 80,5
2025 310 13 4,0 88,8
average 303 13 3,8 84,7
Sochniy 2024 320 13 4,2 96,0
2025 339 14 4,7 104,4
average 330 14 4.5 100,2
Muscat 2024 240 12 3,0 70,0
Susanna 2025 252 13 3,4 75,5
average 246 13 3,2 72,8
Bobo Zakir 2024 300 12 3,7 85,0
2025 317 13 4,1 91,1
average 309 13 3,9 88,1
HS
Dos 14,2 0,28 5,6
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A similar pattern was observed for yield, which ranged from 40.1 to 100.2 c/ha. The
highest yields were recorded in the Sochniy (up to 100.2 c/ha), Bobo Zakir (88.1 c/ha), and
Osobiy (84.7 c/ha) varieties, due to their large cluster weight and higher number of clusters.

The differences in yield among the varieties exceeded the LSDo.os value (5.6 c/ha),
indicating the statistical significance of the results. Thus, based on the combination of
productivity traits, the most promising varieties for southeastern Kazakhstan are Sochniy,
Bobo Zakir, and Osobiy, which are characterized by high yields, large cluster weight, and
stable fruiting. An analysis of biometric indicators of annual grapevine growth for 2024-2025
revealed significant differences among the varieties in shoot growth intensity. The number of
shoots per vine ranged from 11 to 18. The highest number was observed in the Early
Kibrayskiy variety (18 shoots per vine), while the lowest was recorded in the Muscat Susanna
variety (11 shoots per vine) (Table 5).

Table 5 — Biometric indicators of annual grapevine growth (Talgar experimental farm, 2024
2025)

Variety Year Number 0_f shoots Average shoot length, Total growth, m per
per vine m bush
Hungarian 2024 15 1,80 27,0
Muscat (st) 2025 16 1,85 29,6
average 16 1,83 28,3
Early Kibrayskiy 2024 17 1,85 31,5
2025 18 1,92 34,6
average 18 1,89 33,1
Osobiy 2024 11 2,00 22,0
2025 12 2,05 24,6
average 12 2,03 233
Sochniy 2024 11 2,10 23,1
2025 12 2,20 26,4
average 12 2,15 248
Muscat 2024 10 1,70 17,0
Susanna 2025 11 1,78 19,6
average 11 1,74 18.3
Bobo Zakir 2024 12 2,00 24,0
2025 13 2,10 27,3
average 13 2,05 25,7
HSDos 1,1 0,10 2,1

The average shoot length ranged from 1.74 to 2.15 m. The longest shoots were
observed in the Sochniy variety (2.15 m), as well as in the Bobo Zakir (2.05 m) and Osobiy
(2.03 m) varieties, indicating high growth activity of these genotypes.

Total shoot growth per vine ranged from 18.3 to 33.1 m. The highest values were
recorded in the Early Kibrayskiy variety (33.1 m/vine), with relatively high values also
observed in the Hungarian Muscat (28.3 m/vine) and Bobo Zakir (25.7 m/vine) varieties. The
lowest value was recorded in the Muscat Susanna variety (18.3 m/vine).

The differences in total shoot growth among the varieties exceeded the LSDo.os value
(2.1 m/vine), indicating statistical significance. Thus, the Early Kibrayskiy variety
demonstrates the highest growth activity, while the Sochniy, Bobo Zakir, and Osobiy varieties
exhibit a balanced combination of shoot length and total growth, reflecting their high
adaptability to the conditions of southeastern Kazakhstan.
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Conclusion. The study demonstrated that introduced grape varieties are well adapted to
the soil and climatic conditions of southeastern Kazakhstan. Phenological observations
showed stable timing of key developmental stages: bud break in mid-April, flowering in late
May, and harvest maturity in early to mid-August. The growing season lasted 116—124 days.

The Early Kibrayskiy variety exhibited the highest vegetative growth, whereas
Sochniy, Bobo Zakir, and Osobiy showed a balanced combination of growth and productivity.

The highest yields were obtained from Sochniy (100.2 c/ha), Bobo Zakir (88.1 c/ha),
and Osobiy (84.7 c/ha), due to their favorable combination of cluster size and number.
Overall, Sochniy, Bobo Zakir, and Osobiy demonstrated high adaptability, stable productivity,
and strong economic potential. These varieties are recommended for commercial cultivation
and use in breeding programs.

Financing. This research was conducted within the framework of a program funded by
the Ministry of Agriculture of the Republic of Kazakhstan (IRN BR22885305), titled
“Selection and Genetic Technology for the Development of Systems for Long-Term Storage,
Restoration, Monitoring, and Rational Use of Agrobiodiversity as the Fundamental Basis for
Improving Breeding Programs of the Republic of Kazakhstan» (2024-2026 years).
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KA3BAKCTAHHBIH OHTYCTIK-IUbIF BICBIHIAYBI UHTPOAYKIMAJIAHFAH
KY3IM COPTTAPBIHBIH AI'POBHOJIOT'UAJIBIK BAFAJIAYBI )KOHE OHIMALJIITT

A¥iTeHoB A.A., ayblJ1 IapyalIbUTBIFBI FHUTBIMIAPBIHBIH MarucTpi
Taoyip6aesa 7K.T., aybin mapyalrbUIbIFEl FRUIBIMAAPBIHBIH MAarUCTPi
Onrap A.H., aybu1 mapyalsiibiFbl FBUIBIMIAPBIHBIH OaKanaBphl
Kasbi6aeBa C.K., ayput mapyamibuIbIFbl FRUIBIMIAPBIHBIH KaHIUAATHI, KAYBIMIACTHIPBUIFaH
podeccop
Askuraena JILA., PhD

Kazax orcemic-orcuoex srcane KOKOHIC APy auibLiIbI2bl bLILLMU-3epmey UHCMUMYmsl, Aimamsl K.,
Kazaxcman

Angarna. Makanaga KaszakcTaHHBIH OHTYCTIK-IIBIFBIC OHipiHAe («Tanarap» alMakThIK
¢unmanel, AnMaTel OOJBICH) HMHTPOAYKLMSUIAHFaH Ky3iM coptrapeiH  2024-2025 xeuimapra
arpoOHOJIOTHSUTBIK OaFaliay HOTHIXKENEpl KepceTuireH. 3epTTeyIiH MakcaTbl — aiiMak jKarJaiiapbeiHa
€H JKaKChl OeliMJIeNTeH XOHE JKOFaphl OHIMJI JKY3IM TCHOTHITEPIH ONapiAbIH 6Cyi, JaMybl KoHE
OHIMJILIITIH KelIeH i 0arajiay apKbLIbl aHBIKTAY.

3epTTey 0OBEKTiNiepi peTiHAe Keleci >Ky3iM copTTapbl anblHAB: PaHHWN KuOpalCKuid,
Oco0s1it, Counslif, Myckar Cycanna, bo6o 3akup m MyckaTt BeHTepCKui (KOHTPOJb). 3epTTeyliep
amrresIorpadusIIBIK KOJUIEKIHS 0a3achIHa KoHE JKaITBl KAOBUIIaHFAH COPTTHIK Oaranay omicTeMenepi
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OolibiHIIA XKYprizinai. baranay geHonorusanbk namy Ke3eHaepi, OipKbUIIBIK ©CIMHIH OMOMETPHSIIBIK
KOPCETKIMTEP] JKOHE OHIMAUTIK AJIeMEHTTepl (IIBIPHIH Maccachl, OyTamarsl MIBLIPBIH CaHBI, OyTamaH
OHIM >K0HE OHIMIIIIK) OONBIHIIA KYPTi3iamdi.

Hotmxenep OoiibiHma OYpIIiKTEpAiH alIbUTybl COYIpAiH EKiHINI OHKYHIITiHAE, TYJIICYAiH
Oactamybl MaMBIPABIH YIIIHIII OHKYHAITIHAE, aj JKUAEKTIH >XWHAKTAIATBIH JKETLUTyl TaMBI3IbIH
OipiHmIi—eKiHmi oHKYHAIriHAe 0omabl. ['ynaey y3akTerbl 13—15 kyHai, Beretanusuiblk ke3eri 116—-124
KYHII Kypaabl, OYJ COPTTBHIH OMONOTHSUIBIK €pEKIIENiKTEepiHe >KOHE OHIp >KarAaiiapblHa colKec
KeJei.

buoMeTpusIBIK KepceTkimTep OOHBIHIIA €H KapKbIHABI cabak ecimi Pamumit kuOpanckumit
copteiHAa Oaiikanmel, anm Counslid, bo6o 3akup xoHe OcoOBIH cOpTTAaphl cabakK Y3BIHIABIFEI MEH
CaHBIHBIH OHTAWIBI YiieciMiMeH cumnatTanabl. EH xorapel eHimaurik Counbrit (100,2 1/ra aeiiin),
Bbo6o 3axmp (88,1 1/ra) xoHe OcoOmif (84,7 1/Ta) cOpTTaphIHAa TIPKEIMi, OVII IIBIPHIH MaCCaChIHBIH
JKOFapbl OOITyBI )KOHE IIBIPHIH CAHBIHBIH KOMTITiHE OaiIaHBICTHI.

Kemenai Oarajiay HOTIKECIHAE >KOFaphl OCHIMICHTIIITIK TEH TYPaKThl OHIMAUI Oap
Counslii, bo6o 3akup >xoHe OcoOblii cOpTTapbl OOJIHINT KOPCETLIIL, OJIapAbl OHIIPICTE SHII3Y JKOHE
CENICKIUSITBIK KYMBICTA TAlaaHy YChIHBLTABI.

Tipexk ce3mep: Ky3iM, COPTTHIK Oaramay, UWHTPOAYKUHUS, (EHONOTHS, OHIMALUIIK,
OeMIMIEITIIITIK.

AT'POBHOJIOTHYECKASA OIIEHKA U ITPOAYKTUBHOCTDb UHTPOAYIIMPOBAHHBIX
COPTOB BUHOI'PAJIA B YCJIOBUSAX IOI'O-BOCTOKA KA3AXCTAHA

AiiTeHOB A.A., MarUCTp CEIbCKOXO3IMCTBEHHBIX HAYK
Tayip6aesa K.T., MarucTp ceabCKOX035IICTBEHHBIX HAyK
Omnrap A.H., 6akanaBp celbCKOX03SHCTBEHHBIX HAYK
Kasbi6aeBa C.JK., kaHIUIAT CETHCKOXO3SIMICTBEHHBIX HAYK, aCCOIMUPOBAHHEIN mpodeccop
AsknrtaeBa JILA., PhD

Kaszaxckuii Hayuno-ucciedogamenbcKuti URCIMUmMym nio0oogowesoocmaa, 2. Aimamol, Kazaxcman

AHHOTamus. B crarbe mpencTaBieHbl  pe3yNAbTAaThl  arpOOHONIOTHYECKOW  OIEHKH
WHTPOAYIIMPOBAHHBIX COPTOB BHHOTPaJa B YCIOBUSX Oro-soctoka Kazaxcrana (P® «Tamrapy,
AmMaruHckas oOmacts) 3a  2024-2025 rr. llems wWccnmenoBaHWs — BBIABICHHE HawmOolee
aJanTHPOBAHHBIX M BBICOKONMPOAYKTUBHBIX T€HOTHIIOB BUHOTPaJa JUIsl YCIOBUH PErHOHA HA OCHOBE
KOMIIJIEKCHOM OLICHKHU MX POCTA, PA3BUTHUS U YPOKAWUHOCTH.

OObeKTaMu HCCIIEIOBaHMS CIYKWIM copTa BuHorpaza: Panumii kuOpaiickuii, OcoObIH,
Counslii, Myckar CycanHa, bo6o 3akup m Myckar BeHrepckuil (kKoHTponb). HccnenoBanus
MIPOBOJMIINCE Ha 0a3e ammenorpadguyeckoil KOJIEKIMU ¢ MCIOIb30BaHUEM OOIEPUHSITHIX METOJIHK
coprom3ydernus. OlEHUBATUCH (QEHONOrHmYecKrue Qa3pl pa3BUTHSA, OMOMETPHUYECKHE ITOKa3aTelH
OJTHOJIETHETO MPHUPOCTA M 3JIEMEHTHI IPOAYKTUBHOCTHU (Macca TPO3H, KOJIMYECTBO IPO3AeH Ha KyCTe,
yposKaii ¢ KycTa ¥ YpOrKaiiHOCTB).

YCTaHOBIEHO, YTO pAacIyCKaHHE IMOYeK IMPOMCXOAMIIO BO BTOPOH JeKajie ampems, Havdaio
L[BETECHUS] — B TPETbEU JeKazae Mas, a ChEMHas 3peJIOCTh AroJl HacTynajaa B IEpBOM—BTOpPOH Jekane
aprycTa. [IpogomKuTensHOCTh IIBETEHUs cocTaBisia 13—15 mgHelt, BereTanuoHHbIN nepuogq — 116—
124 nHS, 9TO COOTBETCTBYET OMOIOTHIECKAM OCOOEHHOCTSIM KYJIBTYPHI U YCIIOBUSM PETHOHA.

[lo GmomeTpuUecKUM IMOKa3aTessIM HanOosiee MHTEHCUBHBIA POCT MOOETOB OTMEUEH y COpTa
Pannmii kuOpaiickuif, Torna kak copra Counblii, Bob6o 3akup u OcoOblli XapakTepH30BAINCH
ONTUMAIBHBIM COYETAHHEM JIJTUHBI U KOJIMYecTBa 1moderoB. Hanbompmias ypokaifHOCTh yCTaHOBIIEHA
y coproB Counslii (o 100,2 w/ra), bo6o 3akup (88,1 1/ra) u OcoObsrit (84,7 1/ra), 4To 0OYCIOBICHO
BBICOKOI Maccoi U KOJIMYECTBOM Tpo3zeil.

B pesynbraTe KOMIUIEKCHOH OIleHKH BhiAeseHbl copTa Counbiéi, bo6o 3akup u OcoOblid,
OTJIMYAIONIMECS] BBICOKOM aNanTUBHOCTBIO M CTAOWIBHOW NPOAYKTHBHOCTHIO, YTO TMO3BOJISET
PEKOMEHIOBATh UX JAJIsl BHEAPEHHUS B POU3BOJICTBO M UCTIONB30BaHMSA B CEJICKIIMOHHOM padoTe.

KioueBbie cioBa: BUHOTPaJA, COPTOM3YYCHHUE, WHTPOAYKIUS, (HEHOJOTHsS, YPOKaHHOCTD,
aJanTHBHOCTbD, TPOAYKTUBHOCTb.
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