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Abstract. This article presents the findings of a four-year study in intensive apple orchards
in southern Kazakhstan, evaluating different nutrient management strategies on apple trees
(Malus pumila). The research aimed to assess the impact of nutrition plans on tree growth,
productivity, and fruit quality, considering the region's unique soil and climate. The experiment,
established in 2014, covered 1.5 hectares and consisted of Jeromini apple trees grafted onto M9
rootstock. Three treatment groups were established: a control group with no additional nutrition,
a group with nutrition based on a generally accepted program, and a group with nutrition tailored
to the apple tree's needs with fertigation. Phenological and biometric observations were conduct-
ed regularly from 2019 to 2022 to monitor tree performance. Soil and leaf samples were analyzed
for nutrient content, and soil properties like pH and salinity were assessed. Statistical analysis
was used to identify significant differences among the treatment groups. The research was con-
ducted in intensive apple orchards located in the Turkestan region, known for its grey-brown soil.
The climate in the study area was characterized as continental, with hot and dry summers and
limited precipitation. Soil samples were analyzed for agrophysical and agrochemical properties,
including nutrient levels and trace elements. The results showed that the control group had a de-
creasing trend in yield, while both the generally accepted program and the tailored nutrition pro-
gram showed increasing trends in yield, with the latter showing a decrease in 2022. Over the four-
year period, the fruits from the control group exhibited reduced commercial qualities. Our pro-
gram demonstrated similar sweetness and superior shape and yield compared to the conventional
method. However, the storage quality of apples in our program was lower. Nevertheless, consider-
ing its positive impact on soil fertility and cost-effectiveness, our program appears to be an opti-
mal choice. The findings of this study provide valuable insights into the effects of different nutri-
ent management strategies on the growth, health, and productivity of apple trees in a garden set-
ting. This information can benefit orchard growers and researchers seeking to optimize nutrient
management practices for apple trees. The study also highlights the importance of considering
various factors, such as orchard characteristics and environmental conditions, when designing
nutrient management strategies for apple orchards.

Key words: nutrient management strategies, apple orchards, Malus pumila, growth and
productivity, fruit quality, Southern Kazakhstan, Customized nutrition plan.

INTRODUCTION: tons), the USA (4.5 million tons), Poland (3

Only 1 % of the world's agricultural million tons), Turkey (2.3 million tons),

land is perennial fruit crops [1]. that is, on- Italy (2.1 million tons), France (2.1 million
ly 53,000 square kilometers are devoted to  tons), Germany (2 million tons) per year [2].
apple trees. The main Suppliers of apples It is known that these countries are united

are such countries as China (23 million by the intensification of apple production.
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In Kazakhstan, the apple tree takes
the leading place among industrial planta-
tions. However, 57 % of the domestic mar-
ket is provided by apple imports [3]. Ac-
cording to the balance of land as of Novem-
ber 1, 2020, 147.6 thousand hectares of
perennial plantations. The basic areas of
fruit crops are concentrated in 3 Southern
provinces of the Republic: Turkestan Prov-
ince - 48 %, Almaty Province - 35 %, and
Zhambyl Province - 7 %. The main mass of
fruit plantations belongs to peasant and
private farms. In the general structure of
fruit plantations in the Republic, the first
place is occupied by apple trees [4].

Due to the favorable combination of
soil and climatic conditions, Kazakhstan is
the most important region for the develop-
ment of fruit growing. The south and
southeast of the Republic, where intensive
orchards are concentrated, are divided into
4-5 natural-ecological zones, which differ
by climatic conditions and different topog-
raphy [5]. An obligatory element of the in-
tensive orchard is a drip irrigation system,
which allows accurate and correct irriga-
tion of the orchard, along with the intro-
duction of mineral nutrition (fertigation),
necessary for proper development and
fruiting [6].

However, such an effective and wide-
ly used method of drip irrigation is not
studied in the soil and climatic conditions
of southern Kazakhstan. Insufficient study
of all kinds of consequences requires addi-
tional research. In this connection, the pur-
pose of the research is to determine the
optimal nutrition plans and compare the
generally accepted diets with our calcula-
tions of doses for fertigation, taking into
account the dynamics of mobile nutrients
in the gray-brown soils of the foothill dry
subtropics and the yield of apple trees in
an intensive orchard.
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MATERIALS AND METHODS

In 2014, a garden experiment was
initiated with apple trees in Kazakhstan,
and the garden has now reached the age of
8 years. The study period for the experi-
ment was from 2019 to 2022, during which
the effects of different nutrient manage-
ment strategies on apple trees were evalu-
ated. The apple variety used in the experi-
ment was Jeromini, and the planting pat-
tern was set at 3.5 meters by 0.8 meters. A
sample of Apple (Malus domestica) Jeromi-
ni fruit by our nutrition plan (figure 1). The
apple trees were grafted onto M9 [7]
(dwarf) rootstock and covered a total area
of 1.5 hectares by 0.5 hectares. Trimming
and thinning were conducted using the
crown method.

The climatic conditions during the
study period were monitored annually us-
ing the Bulletin of States and Climate
Change as a source of data from Kazhy-
dromet RSE. Three treatment groups were
established for the experiment: a control
group with no additional nutrition, a group
with nutrition according to a generally ac-
cepted program along with protection and
irrigation (drip), and a group with nutri-
tion based on calculations of the apple
tree's needs, along with protection and irri-
gation (drip) [8].

In this article, we will present the
details of the garden experiment and share
the results obtained from the 4-year study.
The findings of this research could provide
valuable insights into the effects of differ-
ent nutrient management strategies on the
growth, health, and productivity of apple
trees in a garden setting. The information
generated from this study could be relevant
for orchard growers and researchers inter-
ested in optimizing nutrient management
practices for apple trees.
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Figure 1 - A sample of Apple (Malus domestica) Jeromini fruit by our nutrition plan

Study Site: The research was con-
ducted on intensive apple orchards located
in Kentau LLP near Shakpak-baba village,
Tulkubas district of the Turkestan region,
which is known for its grey-brown soil typ-
ical of the region's south Kazakhstan. The
total area of intensive apple orchards in

Kentau LLP is 210 hectares. The site is lo-
cated at coordinates 42050'34.3" N
70030'02.0" E, at an elevation of 975-1028
meters above sea level (MSL) [9]. General
view of the Ken Tau plant from the Google
Earth program (figure 2).

Figure 2 - General view of the Ken Tau plant from the Google Earth program
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Climate: The prevailing climate in the
study area is classified as continental, char-
acterized by hot and dry summers. The
sum of active temperatures (t) falls within
the range of 3900 to 5100°C, with an annu-
al heat accumulation index (FAO) ranging
from 120 to 135 kcal/cm?2. Precipitation is
limited, varying from 190 to 420 mm annu-
ally, with approximately 240 to 300 days
experiencing air temperatures above 10°C
and 270 to 330 days with soil tempera-
tures above 5°C [10].

Soil Characteristics: The soil in the
study area is characterized as grey-brown
soil, which is typical of south Kazakhstan.
The humus content in the 0-50 cm layer of
the soil ranges from 1.11 % to 1.19 %.

The following fertilizers were used
on the farm: Ammophos - N - 12 %, P20s-
52 %, Urea-N - 46 %, Ammonium nitrate -
N - 34.4 %, Potassium sulfate - K20 - 52,
S04- 45 %, Calcium nitrate - Ca-26 %,
NO3-15.5 %, MAP - N-12 %, P20s5-61 %,
MKR - P205-52 %, K20-34 %, White Pearl -
Si02-5.6 Ca0-0.4; Mg0-0.4; K20-0.2; Fe203-
0.4, Co-0.2; Mo-0.2 9%, Tecamine Max-
amino acids - 14.4 %, free amino acids L-
12.0 %, nitrogen - 7.0 %, organic matter -
60.0 %, Ferrelin Fe - 6 %, Orthophosphoric
acid - 72 %, Stopit - Ca - 12 %, Plantafol 20
-20-20 + ME, Boroplus - B - 15 %, Master
NPK-10-18-32 + ME, Brexil Zn-10 %, Brexil
Mg-8 %, Master NPK-13-40-13+ME, Calbit
C-Ca0-21 % [11].

Agrophysical and agrochemical prop-
erties were determined in the soil samples,
including bulk weight - volumetric weight
method; soil density - by pycnometer; hu-
mus content by Tyurin; soil pH by pH me-
ter; granulometric composition by Ka-
chinsky; nitrate nitrogen (N-NOs3) - by
Grandwal-Laju method with disulfophenol-
ic acid; ammonia nitrogen (N-NOs ) - by
Nessler reagent; mobile phosphorus by
Machigin - colorimetrically; exchange po-
tassium by flame photometer in the same
extract as mobile phosphorus 1 % (NN4)

70

2C03; trace elements in soil samples were
determined by atomic absorption spec-
trometry [12].

Phenological and Biometric Observa-
tions: The following phenological and bio-
metric observations were made during the
study:

The number of flowers and fruits:
The number of flowers and fruits on the
apple trees was recorded to assess the re-
productive performance of the trees.

Diameter of stems: The diameter of
the apple tree stems was measured to de-
termine the growth rate and development
of the trees.

Productivity: The productivity of the
apple trees, measured as the yield per tree
or hectare, was recorded to evaluate the
overall fruit production of the orchard.

The average weight of fruits: The av-
erage weight of the fruits harvested from
the apple trees was measured to assess the
fruit quality and size [13].

Total nitrogen, phosphorus, potassi-
um, and calcium in leaves and fruits: Leaf
and fruit samples were collected and ana-
lyzed for their nutrient content, including
nitrogen, phosphorus, potassium, and cal-
cium, to assess the nutrient status of the
apple trees.

Soil analysis: Soil samples were col-
lected and analyzed for various parame-
ters, including ammonium and nitrate ni-
trogen, mobile phosphorus, exchangeable
potassium, mobile and exchangeable calci-
um, as well as other trace elements such as
boron, zinc, magnesium, iron, sodium, sul-
fur, and molybdenum. Soil pH, the number
of exchangeable bases, soil moisture, and
humus content were also measured to as-
sess soil fertility and conditions [12].

Fruit quality analysis: The amount of
vitamin C, acids, mono- and disaccharides,
and dry matter in the fruits were analyzed
to assess the fruit quality.

Fruit hardness: The hardness of the
fruits, which is an important parameter for
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fruit storage and handling, was measured
using appropriate methods [14]

These observations were made con-
ventional methods periodically through-
out the study period to capture the chang-
es in the phenological and biometric pa-
rameters, nutrient content, soil character-

istics, and fruit quality in response to the
different nutrient management strategies
employed in the experiment. Statistical
analysis was performed on the collected
data to determine significant differences
among the treatment groups and draw
conclusions based on the findings [15].

Table 1 - 4-year dynamics of changes in the characteristics of irrigated soil under differ-

ent nutrition plans

Indicators 2019 2020

1 2 3 1 2 2
pH. water 7.8 7.7 7.4 8 7.8 7.4
ifl (Electrical Conductivity). mS/ | ¢ 0.05 0.06 0.07 0.05 0.06
Organic matter (Humus). % 1.79 211 1.54 1.18 1.11 1.19
Available phosphorus. mg/kg 25.2 15.6 20.8 22.4 25.6 28.4
Exchangeable potassium. mg/kg 208 275 162 179 275 308
Ammonium nitrogen. mg/kg 6.5 5 5.5 5.5 5 6.5
Nitrate nitrogen. mg/kg 6.9 7.4 10.4 18.1 20.4 26.9
Calcium. mg/kg 1900 2000 1950 2000 2000 1900
Magnesium. mg/kg 140 230 185 132 230 140
Sulfur. mg/kg 14.1 9.2 19.2 6.3 9.1 8.1
Manganese. mg/kg 54.1 28.5 46.8 60.2 28.5 54.1
Iron. mg/kg 3.5 2.8 3.8 5 2.8 3.5
Copper. mg/kg 0.27 0.12 0.21 0.5 0.12 0.27
Zinc. mg/kg 2.4 2.3 2.2 2.4 1.7 2
Molybdenum. mg/kg 0.19 0.21 0.32 0.53 0.21 0.19
Sodium. mg/kg 15 15 16 15 15 19
Indicators 2019 2020

1 2 3 1 2 2
pH. water 7.8 7.7 7.4 8 7.8 7.4
(];:r(r:1 (Electrical Conductivity). mS/ | ¢ 0.05 0.06 0.07 0.05 0.06
Organic matter (Humus). % 1.79 2.11 1.54 1.18 1.11 1.19
Available phosphorus. mg/kg 25.2 15.6 20.8 22.4 25.6 28.4
Exchangeable potassium. mg/kg 208 275 162 179 275 308
Ammonium nitrogen. mg/kg 6.5 5 5.5 5.5 5 6.5
Nitrate nitrogen. mg/kg 6.9 7.4 10.4 18.1 20.4 26.9
Calcium. mg/kg 1900 2000 1950 2000 2000 1900
Magnesium. mg/kg 140 230 185 132 230 140
Sulfur. mg/kg 14.1 9.2 19.2 6.3 9.1 8.1
Manganese. mg/kg 54.1 28.5 46.8 60.2 28.5 54.1
Iron. mg/kg 3.5 2.8 3.8 5 2.8 3.5
Copper. mg/kg 0.27 0.12 0.21 0.5 0.12 0.27
Zinc. mg/kg 2.4 2.3 2.2 2.4 1.7 2
Molybdenum. mg/kg 0.19 0.21 0.32 0.53 0.21 0.19
Sodium. mg/kg 15 15 16 15 15 19
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RESULTS AND DISCUSSIONS:

To assess the changes in the dynam-
ics of mobile nutrient components, the ini-
tial data can be referenced using the fol-
lowing baseline condition table for a dura-
tion of 4 years (table 1) [16].

pH water: Control (sample 1) remains
stable around 7.8-7.7, a slight decrease to
7.7 in 2022. Generally Accepted Program
(sample 2) shows an increasing trend from
7.7 in 2019 to 8.0 in 2022. Our Program
(sample 3) fluctuates between 7.4-7.6, with
the lowest value of 7.2 in 2022.

Salinity (EU): Control (sample 1) in-
creases from 0.06 mS/cm in 2019 to
0.08 mS/cm in 2021, a slight decrease to
0.06 mS/cm in 2022. Generally Accepted
Program (sample 2) remains stable around
0.05-0.08 mS/cm, with the highest value
of 0.08 mS/cm in 2022. Our Program
(sample 3) remains stable around 0.06-
0.07 mS/cm, with the highest value of
0.07 mS/cmin 2021.

Humus Content: Control (sample 1)
decreases from 1.79 % in 2019 to 1.11 % in
2022. Generally Accepted Program (sample
2) fluctuates, a slight decrease from 2.11 %
in 2019 to 1.15 % in 2022. Our Program
(sample 3) increases from 1.54 % in 2019
to 2.44 % in 2022.

Mobile Phosphorus: Control (sample
1) decreases from 25.2 mg/kg in 2019 to
5.2 mg/kg in 2022. Generally Accepted Pro-
gram (sample 2) fluctuates, with the
highest value of 28.4 mg/kg in 2020, and
the lowest value of 20.8 mg/kg in 2021.
Our Program (sample 3) shows a de-
creasing trend from 20.8 mg/kg in 2019 to
30.8 mg/kgin 2022.

Exchangeable Potassium: Control
(sample 1) decreases from 208 mg/kg in
2019 to 155 mg/kg in 2022. Generally Ac-
cepted Program (sample 2) fluctuates, with
the highest value of 325 mg/kg in 2022,
and the lowest value of 177 mg/kg in 2021.
Our Program (sample 3) fluctuates, with a
slight increase from 162 mg/kg in 2019 to
322 mg/kgin 2022.
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Ammonium Nitrogen: Levels general-
ly decrease over four years in all three pro-
grams for all three samples (sample 1, sam-
ple 2, sample 3).

Nitrate nitrogen: Varied changes in
all three programs. The control program
showed mixed trends. Generally accepted
programs showed a decrease. Our program
showed mixed trends.

Calcium: Relatively stable with a
slight decrease for sample 1 in 2022. Po-
tentially positive impact on sample 3 in Our
program.

Magnesium: Fluctuations with high-
est levels in 2022 for sample 1 in Our pro-
gram, sample 2 in the generally accepted
program, and sample 3 in Our program.
Potentially positive impact on all three
samples in Our program.

Sulfur: Slight fluctuations. Potentially
positive impact on sample 3 in Our program.

Manganese: Fluctuations with high-
est levels in 2020 for all samples in Our
program. Potentially positive impact on all
three samples in Our program.

Iron: Fluctuations with highest levels
in 2020 for all samples in Our program.
Potentially positive impact on all three
samples in Our program.

Copper: Fluctuations with mixed im-
pacts depending on program and sample,
with increases and decreases observed in
different years.

Zinc: Sample 1 showed a decrease
under the Control program, but a slight im-
provement under Our program. Sample 2
had a decrease followed by stabilization.
Sample 3 showed an overall increase under
Our program.

Molybdenum: Sample 1 had an initial
increase but then decreased under Our
program. Sample 2 showed stabilization or
potential decrease. Sample 3 showed an
overall increase under Our program.

Sodium: Fluctuations were observed,
with Our program for Sample 3 initially
showing an increase and subsequent sta-
bility at a higher level.
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First, it is important to note that the
control group had a decreasing trend in
yield from 2019 to 2022, with a total de-

crease of approximately 10 %. On the other
hand, both the common program and pro-
gram 1 had an increasing trend in yield

Yield comparison with different feeding plans

Yield per hectare 2022

I ——
Yield per hectare 2021
Yield per hectare 2020
Yield per hectare 2019
0 5 10 15 20 25 30 35
Our Program A common program  HControl

Figure 3 - Yield comparison with different feeding plans

From table 2, it can also be concluded
that over four years without fertilizers, the
yield, sweetness, size, and storage quality
of the fruits decreases. The commercial
qualities reduce the revenue from the con-
trol apples. Our program has demonstrated
equal effectiveness in terms of sweetness
and superiority in shape and yield com-

pared to the conventional method. Howev-
er, our method's storage quality of apples
was lower than that of the conventional
nutrient regime. However, considering oth-
er advantages, including the positive im-
pact on soil fertility and the relative cost-
effectiveness of fertilizers, our program
appears to be optimal [17].

Table 2 - Comparison of apple tree fruit characteristics after a four-year period

Nutrition Plan Apple firm- Sugar Average diameter Number of fruits
ness per tree

Control 14.5 18.4 3.2%4.4%3.7 60-75

Common program 16.5 20+ 4.1*5.3*4.5 75-85

Our program 15.3 20+ 4.7*5.3*5.0 70-95

During the correlation analysis of the
results presented in tables 1 and 2, noticea-
ble stable changes in pH were observed for
the conventional nutrition plan. Our pro-
gram, which considers growth vigor, age of
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the orchard, applied pruning, current
year's yield, level of weed competition, cli-
matic conditions, soil type, and structure,
has shown a consistent increase in organic
matter.
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CONCLUSION: improved phosphorus uptake.

In conclusion, the findings of this However, the decrease in storage
study highlight the effectiveness of the nu- quality compared to the conventional nu-
trient management method both economi- trient regime indicates the presence of im-
cally and ecologically, considering various perfections in the nutrient management
factors such as expected yield, growth vig- regimen. This emphasizes the need for a
or, orchard age, management practices, further in-depth investigation into the im-
pruning methods, current year's harvest, pact of various nutrient management strat-
weed competition, climatic conditions, soil egies on apple trees (Malus pumila) in in-
type, and structure. tensive orchards of Southern Kazakhstan.

The results demonstrate that the nu- Overall, this study provides valuable
trient management program offers several insights into the economic and ecological
advantages. Economically, it reduces the benefits of the nutrient management meth-
cost of fertilizers by an average of 7 % com- od, while also highlighting the areas that
pared to conventional methods due to its require further refinement. The findings
flexibility. Moreover, it leads to a higher serve as a foundation for future research
yield, surpassing the traditional average by endeavors to optimize nutrient manage-
19.5 %. Ecologically, the program promotes ment practices and enhance the overall
an acid-alkaline balance that tends to shift sustainability and productivity of apple or-
towards optimal conditions, resulting in chards in the region.
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TYHIH
0. Kanpgpi6aes!*, A. Manium6aenal, I EqnbaeBa?

KA3AKCTAHHBIH KAPKBIH/IbI BAKTAPBIH/JIA AJIMA AFAIIBIH (MALUS PUMILA)
KOPEKTEHAIPYAIH TYP/II CTPATEI'MAJIAPABIH, ©CEPIH BAFAJIAY. 4-KbIJIJBIK
3EPTTEY HOTHUXEJIEPI

1 KEAK «Ka3ak ya1mmblK azpapivlk 3epmmey yHugepcumemi», 050010, Aamamul,
A6aii daHFuLibl 8, KazakcmaH, *e-mail: mr.orken@yandex.kz

2 KEAK «M. 9ye30e ambiHdaFsl OHmycmik KazakcmaH yHugepcumemiy,
160012, Ulvimkenm, Tayke XaH dayrblabl 5, Kazakcmax

Byn makamaga asma (Malus pumila) aFamrapbiHAaFbl KOPEKTiK 3aTTapAbl 0aCKapyAblH,
9pTYyp/i cTpaTerusiapbl GafaysaHfaH KasakCTaHHBIH OHTYCTiriHZeri KapKblHABI ajMa 0ak-
TapbIHBbIH TOPT KbUI/BIK 3€PTTEy HOTHXKesepi GepireH. 3epTTey aWMaKThIH epeKLIe TONbIPaFbl
MeH KJIMMAaTbIH eCKepe OThIPbII, KOPeKTEeHAIpY KOCIapbIHbIH aFall 6CyiHe, OHIMALIIr MeH xeMic
camacblHa dcepiH 6aFasiayFa 6aFbITTasFaH. Taxxipube peTinge 2014 xblibl 6aKlIaFa OThIPFbI3bLI -
FaH 5 xKbLIJBIK aFawtap 1,5 ra aymakTs! anfbl xkoHe M9 eriireH />kepoMHUHU ajiMa aFaliTapblHaH
TYpAbl. YII TON KYPbUIABI: KOCbIMIIA KOPEKTEeHAipyci3 6Gakbliay TOOBI, >Xajlbl KaObLIJaHFaH
OarpapsiaMa GOWBIHIIA KOPEKTEHAipisieTiH Tom »oHe ¢epTUrayuscel 6ap ajMa aFallblHbIH
Ka)KeTTIJiriH ecKkepe OTBIPbIN KOPeKTeHZipeTiH Tom. AfamrtapZblH 6HIMAIMriH 6akpLiay yuIiH
2019-2022 >xpu1zap apajblFbIHAA (EHOJIOTUAJBIK KoHe OHOMETPUSAJBIK OaKblaayJap >KyHesi
TYpZe Kyprisisigi. Tonbipak neH anblpak, yJAriJiepiHiH KypaMblHaFbl KOPEKTiK 3aTTapfa Tajagay
’KacaJsibl, COHJAM-aK TONbIPaKThlH, pH neH Ty3AbLIBIFBI aHbIKTaAAbl. EMJey TonTapbl apachlH-
JaFbl esieysi aWblpMallbLIBbIKTapZbl aHbIKTAY YIIIH CTaTUCTUKAJbIK TajaAay KOJJAHBLIJDI.
3epTTey KYMBICTAphl CYP-KOHBIP ToNbIpaFbl 6ap TypkicTaH 06J/bIChIHAA OpHAJACKAaH KAPKbIH/bI
ajMa GaKTapblH/a KYprisingi. 3epTTeseTiH aiMaKTbIH KJIMMaTbhl KOHTUHEHTTIK, Ka3bl bICTBIK
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’K9He KypfFak, »KayblH-IIalllblH MeJlepi wekTeyai 604bl. Tonblpak yiariziepi KOpekTik 3aTTap
MeH MHUKPO3JIeMeHTTepre, arpopU3uKalbIK XoHe arpOXUMHUSJIBIK KypblJbIMbIHA COUKeC Tasl/aH-
Ibl. HoTmkesiep 6aKpliay TOObIHAA OHIMAIIIKTIH TOMEH/IEY TeHEeHIUAChIH KOPCETTI, aJl KaJIbl
KaObLIJaHFaH GaFjapsaMa MeH JKeKe KOPeKTeHAipy 6aFzap/iamMachkl 60WbIHIIA 6HIM/IIKTIH 0-
Fapbliay YpgAiciH kepceTTi, cOHFbICbl 2022 KblIbl TOMEHJEreHiH kepceTTi. TOPT Kbl illiHAe
6aKplL1ay TOOBIHJAAFbl ©HIMEpAiH Tayap canacblHbIH TeMeHJeyiH kepceTTi. bisaiy 6argapsiama
>Ka/inbl KaOblIJ@aHFaH d/licke KapaFaHJa nilmiHi KesickeH, A9Mi TOTTipeK 6HIMAI YCbIHAbI.
JerenMeHn, 6i3fiH 6aFAap/aMajarbl ajJMaHblH CaKTajJy Mep3iMi TeMeH. ¥CBIHBLIBII OTbIPFaH
6affapJsiaMa TOMNbIpAK, KyHapJblAbIFbl MeH 3KOHOMMKAJbIK THUIMJiJNIKKe OH acep eTeTiHiH
eCKepCeK, OHTAMJbI TaHay OOJIbIN TaObLIA/Abl. Bys 3epTTeyAiH HaTHXKe/epi KOPEKTIK 3aTTap/ bl
0acKapyAblH, 9pPTYpPJii CTpaTervsi-JIapblHbIH OAaKTaFbl ajiMa aFalllTAPbIHBIH 6CyiHe, JIeHCAYJIbIFbI
MeH eHimAiniriHe acepi Typasbl KyHABI TyciHik Gepefi. Bys aknmapar asMa afamrapsl yUIiH
KOpPEKTIK 3aTTap/bl 6acKapyZbl OHTaW/JIaHJAbIpyFa YMTbLJIATbIH 6arbaHJap MeH 3epTTeyllijep
YIUiH maifasnbl 60J1ybl MyMKiH. 3epTTey COHbIMEH KaTap ajiMa 6aKTapblHJa KOPEKTiK 3aTTap/bl
b6ackapy cTpaTerusilapblH a3ipJjiey Ke3iHZe 6ak cunaTTtamMajapbl MeH KoplLlaFaH oOpTa
YKaFZanaapbl CUSIKTBI 9PTYPJli GaKk-TopaapAbl eCKepyiH MaHbI3/bLIBIFbIH KOPCETE].

Tyiiindi ce3dep: KOpeKTiK 3arTapAbl 6acKapy cTpaTerusJjiapbl, aaMa 6akrapel, Malus
pumila, ecy xaHe eHiMAiNIK, keMic canacel, OHTYCcTiK KazakcTaH, KOpeKTeHAipy »ocnapsl.

PE3IOME
0. Kanpgpi6aes!*, A. Manium6aenal, I EqnbaeBa?

OL[EHKA BJIMAHUA PA3JTMYHBIX CTPATETMH YIIPABJIEHUA 3JIEMEHTAMU ITUTAHUA
ABJIOHU (MALUS PUMILA) B UHTEHCHBHBIX CAZIAX KASAXCTAHA.

PE3YJIBTATHI 4-JIETHET'O UCCJIEJOBAHUA

1HAO «Ka3axckull HQUUOHA1bHbIU azpapHblil ucciedosamenbCKull yHugepcumemsy,
050010, Aamameol, npochekm A6as 8, Kazaxcmat,

*e-mail: mr.orken@yandex.kz
2HAO «HxcHo-Kazaxcmauckuii yHugepcumem umeru M. Ayazosa»,
160012, lbimkenm, npocnekm Tayke Xana 5, Kazaxcma

B flaHHOM cTaThe npescTaB/eHbl PE3YJIbTAThl YeThIPEXJIETHEr0 UCCIeJ0BaHNS HHTEHCHB-
HBbIX s06JIOHEBBIX CaJloB Ha tore KaszaxcTaHa, B KOTOPOM OI|€HHWBAJMChb PA3/IMYHbIE CTPATETHHU
yopaBJeHUsl 3JeMeHTaMUd NUTATeJbHbIMU Ha s6JjioHsax (Malus pumila). UcciaenoBaHue 6bL10
HanpaBJIeHO Ha OLleHKY BJMSHMUA IJIaHOB MMUTAHUA Ha POCT JilepeBbeB, NIPOAYKTUBHOCTb U Kaue-
CTBO IIJIOZIOB C yYeTOM YHHUKaJbHBIX IOYB U KJIMMaTa peruoHa. JKCIepUMeHT, 3aJI0’KeHHbIH B ca-
ny 2014 roay c 5-JieTHero Bo3pacTa, 3aHUMaJI IJIomazab 1,5 ra u cocTosis U3 s16J10Hb [JP)KepoOMUHH,
NPUBUTHIX Ha MO BOM MO. Bblyin co3/1aHbI TP IPYIIbI: KOHTPOJIbHASA 6€3 JONOJTHUTETBHOIO M1-
TaHUs, TPyNIa C NUTaHWEM 10 OGIIeNPHUHATON NporpaMMe U rpylna ¢ MUTAHUEM C YYETOM II0-
TpebHOCTel s1610HU ¢ depTUranueil. PeHosiornueckue U 6UOMeTpUYeCcKHe HaOII0eHUsl TPOBO-
Aunuck peryJsipHo ¢ 2019 no 2022 rof AJ1s1 MOHUTOPUHTA IPOAYKTUBHOCTHU JepeBbeB. O6pasiibl
MOYBBI U JINCTbEB OBbIM MPOAHAJU3UPOBAaHbl Ha COJiepXKaHHWe NMUTATeJbHbIX BEllecTB, a TaKxke
OblJIM OLleHeHbl TaKHe CBOMCTBA NMOYBbl, Kak pH U coseHocTb. CTaTUCTHYECKUM aHAJIM3 ObLI UC-
M0JIb30BaH JJ/I51 BBISIBJIEHHUS CYI[€CTBEHHBIX PAa3JIMYMHA MeXy IpylnnamMu jJedeHus. McciepoBanus
MPOBOAUJIMCh B UHTEHCHUBHBIX sI0JIOHEBBIX Ca/laX, PacloJIO)KEeHHBIX B TypKecTaHCKOHM 06J1acTH,
M3BECTHOM CBOeH cepo-6ypoi moyBod. KimMaT B paiioHe HccaeZ0BaHUS XapaKTepU30BaJICs KaK
KOHTHHEHTaJ/IbHbIH, C ’KapKUM U CYXUM JIETOM ¥ OrPaHUYEeHHBIM KOJIMYeCTBOM ocaZkoB. O6pasiibl
MOYBBI OBIIM MPOAHAJU3UPOBaHbl Ha arpodusnyeckve U arpoxvMHUYecKre CBOMCTBa, BKJIOYas
coJlep>kaHHe NUTaTe/JbHBbIX BeleCTB MU MHUKpPO3JIeMeHTOB. Pe3ysbTaThl NMOKasaaH, YTO B KOH-
TPOJIbHOH rpynne HabJojasach TeHJEHLUA K CHIXKEHHIO YPOXKallHOCTH, B TO BpeMsl KaK Kak 110
O6LIeNpPHUHATON NporpaMMe, Tak M IO NporpaMMe HHAMBHU/YAJbHOIO NMHUTaHUS HabJoJajlach
TeH/IeHIIUA K NOBBILIEHNUIO YPOXKalHOCTH, NpUYeM Noc/aefHsAsA NoKasaaa cHuxkeHne B 2022 . 3a
YeTbIpex/JIeTHUHN NMepHoJ MJOJbl U3 KOHTPOJIbHON TPyNIbl NOKa3alu CHUXKeHHEe TOBapHBIX Ka-
yecTB. Halla nporpaMma nposieMOHCTpHpOBasia aHaJIOTHYHYIO C1aZl0CTh, IPEBOCXOAHYI0 GopMy U
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BBIXO/J, NMPOJYKTa MO CPaBHEHHUIO C TPaJULMOHHBIM MeTOJoM. OJJHaKO COXPaHHOCTb SI6JIOK B
Hallleil nporpaMMe 6bly1a HUXKe. TeM He MeHee, yUUTbIBasA NOJI0KUTEbHOE BJIHUSHUE Ha [JI0J0PO-
Jle TMOYBbI M 3KOHOMHUUYECKYI0 3¢EeKTUBHOCTD, Hallla MPOrpaMMa MpeJCTaBIAsIeTCsS ONTUMAJlb-
HbIM BbIOGOPOM. Pe3ysibTaThl 3TOTO MCC/I€0BAaHUSA JAIOT [[eHHY UHPOPMALUIO O BJAUSHUM pas-
JINYHBIX CTPaTEruil ynpaBJeHUsI MUTATeJbHbIMU BeI[eCTBAaMU Ha POCT, 3ZJ0POBbE U MPOJAYKTHB-
HOCTb 516J10Hb B cajy. JTa uHPopMalusa MOXKeT ObITh MOJIe3HA CaJoBOAAM U HCCIeL0oBaTessM,
CTpeMSAILUMCS ONTUMU3MPOBATb MEeTO/bI YIIpaBJeHNUS NUTAaTeJbHbIMU BellleCTBaMU /i S16J10Hb.
B uccienoBaHUU TakKe MOAYEPKHUBAETCSA BaXKHOCTb yyeTa pa3/IMyHbIX GaKTOPOB, TAKUX KaK Xa-
PaKTEpPUCTUKHU CaZia U YCJIOBUS OKpy:Kalollell cpejpbl, IpU pa3paboTke CTpaTeruy ynpabJjeHUs
MUTATeJbHBIMH Bel[eCTBAaMU B 16JIOHEBBIX CaiaX.

Karouesble c108a: CTpaTeruu ynpaJjeHUs 3JieMeHTaMy MUTaHus, 16J10HeBbIe cagbl, Malus
pumila, pocT ¥ TPOAYKTUBHOCTb, KA4eCTBO II00B, I0xHbIN KazaxcTaH, MHAWBUAYaJbHbBIH IJIaH
MATAHUA.
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