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STUDY OF THE SPECIES COMPOSITION OF SHRUB PLANTS IN THE TERRITORY OF
SEMEY CITY AND ASSESSMENT OF THEIR ECOLOGICAL STATUS

The article presents the results of a study on the species composition of shrub plants in the territory
of Semey. During the research, the main shrub species distributed across the region were identified,
and their distribution patterns, ecological condition, and the impact of anthropogenic factors were
evaluated.

The study examined shrub species across different functional zones of the city, including
residential areas, roadsides, parks, industrial zones, and riverbank areas. Their biological
characteristics and distribution density were analyzed. The floristic study revealed the proportion of
native and introduced species in the area.

The ecological condition of the shrub plants was assessed based on morphological indicators, life
forms, canopy density, and resistance to anthropogenic pressures. In addition, the effects of transport
activity, industrial pollution, soil degradation, and urbanization processes were considered.

The results of the study provide insight into the current state of biodiversity within the urban
ecosystem and allow for the development of measures for effective planning and protection of green
areas. The data obtained can serve as a scientific basis for improving urban ecological monitoring,
rational management of natural resources, and developing practical recommendations aimed at
enhancing the ecological sustainability of the urban environment.

Key words: shrub plants, species composition, biodiversity, ecological condition, anthropogenic
impact.
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THE YIELD OF TOMATOES DEPENDING ON THE METHOD OF PLANT FORMATION

Abstract: The method of tomato plant formation is one of the most important agrotechnical
practices that directly affects crop yield, fruit quality, and overall plant performance. Monitoring the
growth and development of tomato plants is a key component of modern vegetable cultivation
technologies. Proper plant formation helps regulate vegetative growth, ensures balanced assimilation
of nutrients, and improves the fruiting process. According to A. Borisov and O. Ganichkin, plant
formation is a major factor controlling the development, productivity, and quality of tomato plants.
Correctly formed plants develop a strong root system, efficiently utilize available nutrients, and maintain
optimal canopy structure for better air circulation and light penetration, creating favorable conditions for
flowering, fruit set, and ripening.

Tomato plants can be formed using different techniques, such as maintaining a single main stem,
two stems, or selective retention of lateral shoots, each of which can significantly influence plant growth
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dynamics, yield, and fruit characteristics. This study aimed to evaluate the effect of various plant
formation methods on determinant tomato varieties grown under the soil and climatic conditions of the
Irtysh region. Over a three-year period (2023—-2025), the impact of four formation techniques on yield,
fruit weight, dry matter content, and nitrate accumulation was assessed for two early-ripening
determinant varieties, Ranniy-83 and Dubrava.

The results showed that both variety and formation method significantly affected tomato
productivity and fruit quality. Among the tested techniques, the selective retention of a single lateral
shoot under the first flower cluster (second main stem pruning) provided the highest yields and improved
fruit weight for both varieties. Fruits from pruned plants also exhibited higher uniformity and quality,
while nitrate levels remained below permissible limits in all experimental variants.

Key words: tomato, tomato varieties, plant formation, yield, fruit quality, early ripening,
determinant tomato.

Introduction

Tomato (Solanum lycopersicum L.) is one of the most important vegetable crops worldwide,
occupying a leading position in both open-field and protected cultivation systems. Its significance is due
to the high nutritional and biological value of its fruits, which contain vitamins (A, C, and group B), sugars,
organic acids, and antioxidants, particularly lycopene, known for its beneficial effects on human health.
Due to these qualities, tomatoes are widely consumed both fresh and in processed forms, making them
a key component of human nutrition and the food industry [1-2].

In the Russian Federation and neighboring regions, tomato production plays a crucial role in
ensuring food security. However, the level of self-sufficiency in tomato production remains insufficient,
especially in regions with temperate and continental climates. Areas such as the Irtysh region are
characterized by relatively short growing seasons, unstable weather conditions, and limited heat
resources, which significantly constrain the realization of the crop’s biological potential. Under such
conditions, increasing tomato productivity depends not only on the selection of adapted varieties but
also on the improvement of cultivation technologies.

In recent years, particular attention has been paid to the development of resource-saving and
environmentally sustainable agricultural practices. One of the most promising approaches is the
optimization of plant architecture through appropriate formation techniques. Unlike intensive input-
based methods, plant formation does not require significant additional costs but can substantially
increase yield and improve fruit quality by regulating internal physiological processes within the plant
[2-4].

Among the various agronomic practices, plant formation is considered one of the most important
factors influencing tomato growth, development, yield, and fruit quality. Plant formation involves
regulating the structure of the plant by removing excess lateral shoots (suckers) and controlling the
number of stems. This practice allows for the optimization of the balance between vegetative and
generative growth, ensuring more efficient distribution of assimilates toward fruit formation.

Proper plant formation contributes to improved light penetration within the plant canopy, better
air circulation, and reduced humidity, which in turn decreases the risk of fungal diseases. Additionally,
it enhances nutrient use efficiency and promotes earlier and more uniform fruit ripening. These factors
are particularly important under open-field conditions, where environmental factors cannot be fully
controlled [5].

Another important aspect is the relationship between plant formation and planting density. In
conditions of limited heat and moisture, excessive vegetative growth may lead to shading and
competition for resources, ultimately reducing productivity. Proper pruning and shoot regulation help
maintain an optimal leaf area index and improve the microclimate within the crop canopy, thereby
enhancing photosynthetic activity and fruit development.

Numerous studies have shown that different plant formation methods can lead to significant
variations in productivity. For example, growing plants in a single stem often accelerates fruit ripening
and improves fruit size, while leaving additional lateral shoots may increase the total number of fruits
but can delay ripening and reduce uniformity. At the same time, excessive removal of shoots may limit
the photosynthetic capacity of the plant, negatively affecting overall yield. Therefore, determining the
optimal balance between shoot removal and retention remains a key issue in tomato cultivation [6-8].

This issue is particularly relevant for determinant tomato varieties, which are characterized by
limited growth of the main stem and a relatively short vegetation period. In such varieties, proper plant
formation is essential to maximize yield within a limited time frame. Different formation strategies,
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including one-stem, two-stem, or modified pruning systems, may have varying effects depending on
environmental conditions and varietal characteristics.

In addition, modern climatic changes, including temperature fluctuations and irregular
precipitation patterns, increase the importance of adaptive cultivation techniques. Plant formation can
serve as an effective tool for mitigating the negative effects of environmental stress by improving plant
resilience and ensuring more stable yields under variable conditions [9].

From an economic perspective, optimizing plant formation methods is highly important.
Increased yield, improved fruit uniformity, and higher marketable quality directly contribute to greater
profitability of tomato production. Furthermore, reducing the proportion of unripe and non-standard fruits
minimizes post-harvest losses and enhances overall production efficiency.

Despite the considerable amount of research conducted in this area, there is still no universally
accepted approach to tomato plant formation. The effectiveness of specific methods often depends on
local soil and climatic conditions, as well as the biological characteristics of the variety. This highlights
the need for further experimental studies aimed at identifying the most efficient plant formation
techniques under specific growing conditions.

Therefore, the aim of this study was to evaluate the effect of different plant formation methods
on the yield and fruit quality of determinant tomato varieties under open-field conditions in the Irtysh
region. The results of this research are expected to contribute to the development of more effective
cultivation practices for increasing tomato productivity and improving fruit quality in temperate climates
[10].

Aim of the study

The aim of the study was to determine the most effective and scientifically justified method of
tomato plant formation that ensures high yield, improved fruit quality, and efficient use of plant resources
under open-field cultivation conditions in the Irtysh region. This research sought to identify formation
techniques that optimize plant growth and reproductive development, thereby enhancing both the
quantity and marketable quality of tomato fruits.

To achieve this aim, a comprehensive evaluation of various plant formation methods was
conducted on determinant tomato varieties, taking into account the local soil properties, climatic
conditions, and the specific biological characteristics of the varieties studied. The study focused on
understanding how different pruning strategies, including one-stem, two-stem, and selective lateral
shoot retention, affect the dynamics of vegetative and generative growth, nutrient allocation, and overall
crop productivity.

The objectives of the research included:

1. Assessing the influence of plant formation methods on tomato yield and its structural
components, including the number of fruits per plant, average fruit weight, and total productivity
per hectare.

2. Analyzing the effect of formation techniques on fruit quality parameters, such as dry matter
content, uniformity, taste, and nitrate accumulation, to determine the best practices for
producing safe and high-quality tomatoes.

3. Investigating the interaction between tomato variety and plant formation method, to identify the
most compatible combinations for optimizing yield and fruit quality.

4. Evaluating the impact of plant formation on canopy architecture, including light interception, air
circulation, and the distribution of assimilates, which are critical for achieving uniform fruit
development and reducing disease incidence.

5. ldentifying formation strategies that promote earlier and more uniform fruit ripening, which is
particularly important in regions with short growing seasons and variable weather conditions.

6. Providing practical recommendations for growers, enabling the implementation of evidence-
based plant formation methods that maximize economic efficiency, resource use, and the
sustainability of tomato production systems.

By achieving these objectives, the study intends to generate scientifically grounded data to
support decision-making in tomato cultivation, contributing both to the improvement of current
agrotechnical practices and to the development of cultivation guidelines for determinant tomato varieties
under temperate climatic conditions. The findings are expected to help optimize plant management
practices, increase profitability, and ensure the production of high-quality, marketable tomatoes under
open-field conditions.

Materials and Methods
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Studies aimed at determining the optimal method of tomato plant formation were carried out in
2023-2025 under field experimental conditions in the Irtysh region.

The soil of the experimental plot was medium-depth, moderately humus-rich chernozem. The
humus content in the arable soil layer was 6.3—6.5%, while the levels of available phosphorus and
exchangeable potassium were high (220 and 243 mg/kg).

The area of the experimental plot was 30 m2. The experiment had been conducted on this site
for four consecutive years. The plots were arranged systematically.

Experimental design. Factor A — determinant tomato varieties:1 - Ranniy-83; 2 — Dubrava

Factor B — methods of plant formation:1 - Control (without plant formation); 2 - Formation into
one main stem with the removal of all lateral shoots; 3 - At the second stage of removing excess lateral
shoots from the main stem, all shoots were removed except the one growing from the leaf axil under
the flower cluster; 4 - All shoots were removed except two lateral shoots on the main stem:1 — the first
growing from the axil of the first flower cluster; 2 — the second from the lowest part of the plant, formed
later during cultivation practices.

Ranniy-83 variety. A very early-ripening variety (85-90 days from seedling emergence to fruit
ripening). The plant is determinant with round fruits weighing 80-95 g. The variety is characterized by
resistance to various weather conditions and is recommended for fresh consumption and processing.

Results

The research results showed that tomato varieties respond differently to plant formation
methods. In 2023, depending on the plant formation method, the yield of the studied varieties ranged
from 10.6 to 17.5 t/ha (Table 1).

The highest yield was obtained from the Dubrava variety when the main stem was cleaned
during the first stage, while the lowest yield was observed in the Ranniy-83 variety.

In 2025, the Ranniy-83 variety showed the highest yield (17.5 t/ha) during the third stage of main
stem cleaning. In the same year, the Dubrava variety demonstrated the highest yield (21.8 t/ha) during
the second stage of main stem cleaning.

Over the three years of the study, the highest average yield (21.1 t/ha) was obtained from the
Dubrava variety.

Table1 — Yield of tomato varieties depending on plant formation methods, t/ha

Variety Plant  formation | Tomato yield, t/ha Average
method
2023 2024 2025
Ranniy-83 Control 10,6 19,0 14,0 14,5
First main stem 14,8 20,6 15,7 17,0
Second main | 14,1 22,0 16,8 17,6
stem
Third main stem 13,4 254 20,3 19,7
Dubrava Control 14,5 21,0 16,0 17,2
First main stem 17,5 22,7 18,1 19,4
Second main | 17,1 24,3 21,8 211
stem
Third main stem 16,3 23,5 20,4 20,1
Individual 0,55 0,98 0,71 -
HCPos difference
Factor A 0,39 0,69 0,50 -
Factor B 0,27 0,49 0,34 -
AB factors 0,29 0,47 0,35 -

The studied tomato varieties showed differences in yield. Over a three-year period, the Dubrava
variety produced 0.4 - 3.5 t/ha more fruit than the Ranniy-83 variety, depending on the method of plant
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formation. Fruit weight varied from 60.1 to 90.5 g, also depending on the formation technique. The
object of the study was tomato plants.

Dubrava variety. An early-ripening variety (100—105 days from seedling emergence to fruit
ripening) with simultaneous fruit maturation. The plant is compact and determinant. The fruit weight
ranges from 60 to 110 g and the fruits are round in shape. The variety is characterized by resistance to
late blight and other diseases and pests. It is recommended for fresh consumption, pickling, and
canning. On average, over three years, the heaviest fruits (82.9 g) were observed in the Dubrava variety
formed on a single branch. The lightest fruits (70.2 g) were recorded for the Ranniy-83 variety under
the control condition (without formation). In the control variants, fruits tended to be smaller, likely due
to the allocation of nutrients to vegetative growth rather than fruit development.

After harvesting, a qualitative assessment of the fruits was conducted based on several
parameters: fruit appearance (color and shape) was evaluated visually, taste was assessed, and the
content of dry matter and nitrates was measured.

Visual evaluation revealed that plants without bush formation had uneven seed surface
coloration. In this variant, a higher number of small and unripe fruits was observed compared to other
experimental treatments. The content of dry matter and nitrates in the fruits of the studied tomato
varieties showed slight variations depending on the plant formation method (Table 2).

Table 2 — Effect of Plant Formation Method on Tomato Fruit Quality Parameters

Variety Plant Formation | Dry Matter, % Nitrate Content, mg/kg
Method
2023 2024 2025 2023 | 2024 | 2025
Ranniy-83 | Control 8,4 6,3 5,3 436 |23,3 |37,9
First main stem 8,8 6,4 5,4 42,7 23,0 35,0
Second main | 8,9 6,7 57 448 22,3 35,5
stem
Third main stem 8,5 6,8 5,8 46,5 |24,7 | 36,7
Dubrava Control 8,3 6,4 5,4 49,7 34,4 39,1
First main stem 8,6 6,7 57 45,8 30,1 38,2
Second main | 8,8 6,5 5,5 48,1 324 38,8
stem
Third main stem 8,7 6,6 5,6 48,7 33,5 38,6

It is impossible to completely eliminate nitrates in plants, as their presence is a natural
physiological and biochemical characteristic of the plant organism. Nitrates are part of a sequential
chain of biological transformations of mineral nitrogen absorbed from the nutrient medium by plant
enzymes [7].

In the fruits of the studied tomato varieties, nitrate levels in all experimental variants did not
exceed the permissible concentration (MPC — 150 mg/kg of fresh weight).

Discussion

The results of this study demonstrate that both tomato variety and plant formation method
significantly influence yield and fruit characteristics under open-field conditions in the Irtysh region. Over
the three-year period, the early-ripening Dubrava variety consistently produced higher yields than the
very early Ranniy-83 variety, with an average increase of 0.4—3.5 t/ha depending on the method of plant
formation. This indicates a higher productivity potential of the Dubrava variety for medium-fertility
chernozem soils and confirms its suitability for fresh consumption and processing.

The study revealed that plant formation is a key agronomic factor affecting both yield and fruit
weight. Among the tested methods, the second pruning/branching—where all lateral shoots were
removed except the one growing from the leaf axil under the flower cluster—proved most effective for
both varieties. This method appears to optimize the balance between vegetative growth and
reproductive development, allowing for better nutrient allocation to fruit formation. Similar findings have
been reported in previous studies, highlighting the importance of controlled pruning in determinant
tomato varieties for early and uniform fruit ripening [5-7, 9].
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Fruit quality parameters, including dry matter content and nitrate concentration, were not
significantly affected by plant formation methods. In all variants, nitrate levels remained below the
permissible concentration (MPC 150 mg/kg), confirming the safety of the fruits for consumption. The
heavier fruits observed in pruned plants, especially the Dubrava variety, suggest that targeted plant
formation enhances both yield and marketable fruit quality without compromising nutritional value.

Overall, the results highlight the necessity of combining appropriate variety selection with
optimized plant formation techniques to maximize tomato productivity and fruit quality in northern and
temperate zones. For practical cultivation, the Dubrava variety combined with the second main stem
pruning is recommended as the most effective approach for achieving high yields and uniform, high-
quality fruits.

Conclusion

Cultivation of the Dubrava variety in open-field conditions on medium-fertility, medium-humus
black soil proved to be more productive, yielding 3.5 t/ha higher than the Ranniy-83 variety.
The most effective method for tomato plant formation was the second pruning/branching.
The levels of dry matter and nitrates in tomato fruits were not significantly affected by the plant formation
methods applied.

References

Heuvelink E. (Ed.). Tomatoes. 2nd ed. — Wallingford: CABI, 2018. — 388 p.

2. Dorais M., Ehret D.L., Papadopoulos A.P. Tomato (Solanum lycopersicum) health components:
from the seed to the consumer // Phytochemistry Reviews. — 2008. — Vol. 7. — P. 231-250. —
HTTPS://DOI.ORG/10.1007/s11101-007-9085-x

3. Naika S., van Lidt de Jeude J., de Goffau M., Hilmi M., van Dam B. Cultivation of tomato: production,
processing and marketing. — Wageningen: Agromisa/CTA, 2005.

4. Maboko M.M., Du Plooy C.P. Response of Field-Grown Indeterminate Tomato to Plant Density and
Stem Pruning on Yield // International Journal of Vegetable Science. — 2018. — Vol. 24, No. 6. — P.
612-621. — HTTPS://DOI.ORG/10.1080/19315260.2018.1458265

5. Masrie B., Girma T. Effect of stem pruning and staking time on growth and yield of tomato
(Lycopersicon esculentum Mill. var. Mersa) at Mersa, North Wollo, Ethiopia // Vegetos. — 2023. —
Vol. 36. — P. 1080-1088. — HTTPS://DOI.ORG/10.1007/s42535-022-00472-6

6. Ara N., Bashar M.K,, Begum S., Kakon S.S. Effect of spacing and stem pruning on the growth and
yield of tomato // International Journal of Sustainable Crop Production. — 2007. — Vol. 2, No. 3. — P.
35-39.

7. Mitchell B.A., Uchanski M.E. Fruit cluster pruning of tomato in an organic high-tunnel system //
HortScience. — 2019. — Vol. 54, No. 2. — P. 311-316.

8. Max J.F.J., et al. Effects of shoot pruning and inflorescence thinning on plant growth, yield and fruit
quality of greenhouse tomatoes in a tropical climate // Journal of Agriculture and Rural Development
in the Tropics and Subtropics. — 2016. — Vol. 117, No. 1. — P. 45-56.

9. Nipa S.N., et al. Staking and pruning enhance the production of “Roma VF” tomato in coastal region
of Bangladesh // International Journal of Natural and Social Sciences. — 2020. — Vol. 7, No. 3. — P.
89-93.

10. Sultana R., Dilruba S., Parveen K., Kulsum U., Parvin N. Effect of pruning on growth and yield of
tomato (Lycopersicon esculentum Mill.) // European International Journal of Science and
Technology. — 2016. — Vol. 5, No. 9. — P. 127-132.

-_—

©.6.TypcbiHxaHOBa
«LWbiFbic KasakcTaH aybin wapyalbinbifel Toxipude ctaHumacel» XKLWC, 070002,KazakctaH,
©ckemeH, AnMmaTuHcKas kelleci 71
e-mail: vip.aika.95@list.ru

KbISAHAKTbIH ©@HIMAOINIT ©CIMAIKTI KANbINTACTbIPY TOCIUIHE BAUNAHBICTHI

KbizaHak eciMOikmepiH Karnbinmacmbipy macini — eciMOiKmiH eHimOinigiHe, xemic canacbiHa
JKOHEe Xasrbl xardalibiHa mikenel acep ememiH MaHbI30bl azpomexHuKarsblK wapanapobiH O6ipi.
KbisaHakmbIH ecyi MeH damybiH baKblnay Kasipai 3aMaHfbl KEKOHIC ecipy mexHooausinapbiHbiH Heaidai
aniemeHmi 6onbin mabbinadel. ©cimdikmi OypbiC Karbinmacmeipy eecemamusmi ecydi pemmeyee,
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Kopekmik 3ammapdbiH meHaepimdi CiHipinyiH Kammamacbi3a emyae XoHe Xemic b6epy npoueciH
Xakcapmyra MymMmKiHOIKk 6epedi. A. bBbopucose neH O. [a@HUYKUHaHbIH niKipiHWe, ©6ciMOiKmi
Kanbinmacmasipy — Kbl3aHakmblH OamMybiH, ©HiMOInigiH XoaHe canacbiH pemmelmiH Heaisai ¢hakmop
6osbin mabbinadsl. [ypbic KanbinmacmabipbiiiraH eciMOikmep Kyammbl mambip XyUeciH dambimbir,
Kopekmik 3ammapObl muimoi natidanaHaldbl XeHe aya aliHarnbiMbl MEH XapbIKMbIH XakKcbl emyi yWiH
Konadrnbl xanbipak KypblibIMbIH Kalibinimacmbsipaldbl, 6yrn 2ayndeHy, Xemic my3y XoHe ricy YWiH
Konadurbl xardal xacaldkbl.

KbizaHak ecimOikmepi epmypsii macindepMeH Karsnbinmacmaipbiiybl MYMKIH: 6ip Heezidai
cabakmel Kanodblpy, €Ki cabakneH Xxypeaidy Hemece xaHama epkeHOepdi ipikmen kandwipy. byn
macindepOiH apkKalicbicbl ©cydiH OuHamukacbiHa, eHIMOIMIKKe XXeHe XXeMic caracbhiHa eneyrni acep
emedi. 3epmmeydiH Makcambl — Epmic 6HipiHiH monbipak-knumam xardalbiHOa ecipinemiH
demepMuHaHMmMel Kbi3aHaK copmmapbiHa eciMOikmi KarnbinmacmelpydbiH 8pmypsii macindepiHiH
acepiH 6aranay 6050bl. Yw xbin 600kl (2023-2025 xK.) eki epme nicemiH 0emepmMuHaHmmal copm
— «ParHul-83» xeHe «[ybpasa» bolbiHWa mepm Kasbinmacmslpy MacifiHiH eHIMOInikke, xemic
MaccacblHa, Kypfak 3am MernwepiHe xaHe HumpammapOobiH XuHasybiHa acepi 3epmmerioi.

Hemuxxenep kepcemkeHdel, copm MeH Karbinmacmblpy macisi Kbi3aHakmblH ©HiMOiniai MeH
)Xemic canacblHa almapribikmal ocep emedi. 3epmmerneeH adicmepliH iwiHde 6GipiHwi 2ayn
WOFbIPbIHbIH acmbiHOa 6ip xxaHama epkeHOi Kanobipy (ekiHwWi Heai3ai cabakmbi KbiICKapmy) eH Xofapbl
OHIM MEH Xemic maccacbiHblH apmybiH Kammamacekl3 emmi. CoHOali-aK, KasblnmacmbipbliiFaH
ecimlOikmepdiH xemicmepi GipKesiKiniaiMeH xeHe carnacbiMeH epeKkweneHdi, an Humpam menwepi
bapnbik Hyckanapda pykcam emirnizeH WekmeH acradsbl.

TyliiHOi ce30ep: Kbi3aHak, Kbl3aHaK copmmaphbl, 6CiMOIKmMi Kanbinmacmabipy, eHiMOIriK, Xemic
canacsl, epme rnicemiH copmmap, demepMuHaHMMbI Kbi3aHaK.
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YPOXXAUHOCTb TOMATOB B 3ABUCUMOCTU OT CMNOCOBA ®OPMUPOBAHUA PACTEHUA

Criocob ¢popmuposaHusi pacmeHuli momama sensemcss O00HOU U3 eaxHeluwux
azpomexHuU4YecKux ornepayuli, HarnpPsMyr 8NUSIOWUX Ha ypoxalHocmb, kKa4ecmeo nnodos u obuee
cocmosiHue pacmeHul. KoHmpornb pocma u pa3gumusi moMamos S8/151emcsi KI04e8bIM 351IeMEHMOM
cospeMeHHbIX mexHosioauli ogowesodcmea. [lpasunbHoe hopmMuposaHue pacmeHull rno3gossem
peaynuposamb 8e2emamusHbil pocm, obecrieyugaem cbanaHcupo8aHHOE yc8OeHUEe numamesibHbIX
sewiecms u yrnydwaem npouecc niodoHoweHus. o MmHeHuro A. Bopucoea u O. [aHu4ykuHa,
opmuposaHue pacmeHul sefisemcsi OCHO8HbIM  (bakmopoM, peaynupyrowum passumue,
npodyKmMueHOCMb U KadYecmeo momamos. [lpasurnibHO cghopMuUpOB8aHHbIE pacmeHusi pa3susarm
MOUWHYIO KOPHEBYIO cucmemy, 3gbgheKmuBHO UCnonb3yrom 00CmyrHble numamesibHble gewecmesa u
gopmupyrom onmumaribHy CmMpPyKmypy KpOHbI 051 fyqwel YupKynsayuu 8o30yxa U MPOHUKHOBEHUS
ceema, co30aeas briazornpusimHble ycriogus 0ns UgemeHusl, 3a8si3bieaHusi Miio008 U UX CO3PEBaHUS.

PacmeHusi momama moaym ¢hopmuposambsCs pasiudHbIMU criocobamu, makumu Kak eedeHue

8 00UH anasHbIli cmebernb, 8 08a cmebris unu 8bibopo4YHOE coxpaHeHUe BOKo8bIx Mobeaos, Kaxobil
U3 KOMOPbIX MOXem CywecmeeHHO enusme Ha OuHaMuKy pocma pacmeHud, ypoxalHocmb U
Xapakmepucmuku rnodos. Llenb daHHO20 uccriedo8aHusl 3aKrdanacb 8 OUEHKe GrUsIHUS
pasnuyHbix criocobos hopmuposaHusi pacmeHuli Ha demepMuUHaHMHbIe copma momama,
eblpaujusaemble 8 NMOYEEHHO-KIUMamMuUYEeCKUX yCro8usix Mipmbiuicko2o peauoHa. B meyeHue mpéx
nem (2023-2025 e2.) usydanocb enusiHue 4Yembipéx crnocobos ¢hopmuposaHusi Ha ypoxalHOoCMmb,
maccy mnriodos, colepxaHue Cyxux eewecme U Hakor/ieHue Humpamosg y 08yX CKOPOCMHEsibiX
demepmMuHaHmMHbIx copmos8 — PaHHuU-83 u [ybpasa.
PesynbTaTtbl nokasanu, 4TO Kak COpPT, Tak M cnoco® OpPMUPOBAHUSA CYLLECTBEHHO BMNUAKOT Ha
NPOAYKTMBHOCTb TOMAaTOB U Ka4yecTBO Nnogos. Cpeamn n3yyYyeHHbIX METOA0B HaMbOsbLLYH YPOXaNHOCTb
N ynyyleHHy mMaccy nnofgos obecnevnno BbIGOPOYHOE coxpaHeHue ogHoro 6okoBoro nobera nog
nepBoN LBETOYHOM KWUCTbIO (MpULUMNKA BTOPOro rnaBHoro ctebns). noabl cHOPMUPOBAHHBIX
pacTeHui Takke oTnmyanncb 6onbLlen BbIpaBHEHHOCTBIO U KQYEeCTBOM, NPV 3TOM YPOBEHb HUTPATOB
BO BCEX BapuaHTax OcTaBascsi HUKe AonyCTUMbIX HOPM.
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Knioyeebie cnoea: momam, copma momama, hopMuposaHue pacmeHul, ypoxalHocmsb,
kayecmeo 1710008, ckopocriesibie copma, demepmMuHaHmMHbIe MoMamei.
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AHHOmMauusi: Ka3zakcmaHHbIH Wersn XoHe Xapmelnad wenelimmi altmakmapbiHda aybin
wapyauwbinbifbl dakbindapbiH ecipyae xapamMObl Xep pecypcmapbiHbiH Kernemi xemkinikmi. OcbiraH
6alinaHbicmbl amarnfaH xeprepoi uzepy, onapdaH mypakmabl XOfFapbl 6HIM arnyra barbimmarsiFaH XaHa
mexHosioausinapObl 83iprey xaHe Kosalsbl azpomexHukarsblK adicmepdi fbinbiMU Heziz0e 3epmmey
Kasipai yakeimma e3ekmi macesie 605bin mabbinadbl. Aybin wapyawbliibifbl 0aKbiidapbiH ecipy yWiH
ezicmik ankKanmapbiH dalbiHOay 6apbiCbiHOa 3epmmeriemiH ayMakmbiH KuMammalK xXarfdalnapbiH,
monbkipakmbiH ~ Mesiuopamuemik  KyUiH, eeomMopghornoeusifiblK  OpHarnacybiH, coHOau-aK
aepobuosiozusifbIK XoHe wapyauwbinbiK XardalnapblH XaH-Xakmbl XoHe mepeH 3epoeniey Kaxem.
CoHbiMeH Kamap, Oakbinidapdel ecipyde KorndaHbinambiH aspomexHuUKasbiK wapanap KiumMammbik
epekwernikmepeae coalikeCc 6Oybl XoHe eaicmik morblipakmapbiHbIH KyHapribifbifbiHa OH acep emyi
muic. byn wapanap eHOeniemiH MoribipakmblH KYHapIblK KepPCcemkimepiH cakmarn KkaHa kKoumal,
onapOdkl ydalibl apmmebipyFra biknan emyi kaxem. Aybicriasnbsl ezicme dakblndapdaH mypakmbl XoHe
MOJ1 eHiM any ywiH mornbipaK eHoey macindepiH oHmaunaHobipy MaHbI30bl ¢hakmoprapdbiH 6ipi
bonbin caHanadbl. YCbIHbIILIT OMbIpFaH Makanada ocbl Moacesie b6olbiHWa XKypaisineeH
3epmmeyrnepdiH Homuxesepi kenmipinzeH. S3epmmeyrnep XKambbin 0bribickl balisak aydaHbl « AKXKap»
wapya KoxalblfblHbIH CcyapbinMmalmbsiH (moanimdi) ezicmik almarbiHOa, eaicmik KabambiHOafbl
Kapawipik menwepi 1,0-1,2 % KypatmbiH kadimei cyp monbipakmapda, 6ec maHanmsl 0sHOi-wenmi
aybicrianbl eezicme xypeidindi. [ananbik mexipubenep 6apbicbiHOa 3epmmerizeH atiMakma
KOn0aHbIrbIr XypaeH 0acmyprii morbipak eHoey 8dici MeH cblObipa Xbipmy (kabbipwakmay) a0iCiHiH
monbipaK KyHaprbifibifblIHa muaisemiH acepi canbicmbipmaribi mypoe 3epmmerioi.

TyldiHdi ce30ep: aybicnanbl e2icmik, MOonbIpaK KyHapsrbifbl, MOonbipaK eHoey
macindepi,monbipaK biiFandbifbifbl, KOPEKMIK 3ammap.
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