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Annotation. The article provides information that the intensive development of fruit and vegetable
farming and increasing their yield is carried out by supplying them with mineral fertilizers in the necessary
quantities and setting their validity period. For the rational and effective use of mineral fertilizers for fruit
trees, it is necessary to predict their biological characteristics and the level of use of nutrients, as well as the
timing and amount of fertilization. Fertilization of the soil of the Botanical Garden promotes good growth of
fruit trees, rapid maturation of woody individuals and the growth of fruiting shrubs, as well as an
acceleration of the fruiting period. In the Botanical Garden of the Khoja Akhmet Yassawi International
Kazakh-Turkish University, the timing of the application of mineral fertilizers (N, P, K) for the varieties
Kirgizskiy Zimniy and Renet Simirenko has been determined and the optimal effect of fertilizers has been
established when 50 per cent is given before budding, and 50 per cent after budding.

The research results allowed the determination of the optimal timing and dosage of mineral
fertilizers for apple trees in the botanical garden, which contributes to improving fruit quality and increasing
yield. This, in turn, opens up opportunities for selecting resistant and productive varieties.

To increase yield and improve fruit quality in apple trees growing at a medium level in the botanical
garden, their growth rate and productivity were evaluated after applying mineral fertilizers.

Thus, for the first time, the timing and dosage of mineral fertilizers (N, P, K) for apple trees grown in
the botanical garden of MKTU in the Turkestan region were determined. As a result of scientific
experiments, the growth rate and productivity of apple trees were assessed following fertilizer application,
which made it possible to increase yield and improve fruit quality.

Keywords: fruit growing, mineral fertilizers, agrotechnical measures nitrogen, phosphorus,
potassium.

Introduction. Improving the living conditions of the population in the city of Turkestan,
Turkestan region, requires enhancing the quality of fruit products. In addition to advancements in
intensive technology, the judicious application of mineral fertilizers boosts soil fertility, resulting in
increased yields and improved quality of fruit trees [1].

The campus of the International Kazakh-Turkish University named after H.A.Yasawi in
Turkestan hosts one of Kazakhstan's largest botanical gardens. This botanical garden holds
significant importance for the region [2].

The Botanical Garden at the university lacks research on the quantity and timing of mineral
fertilizer application for apple trees, making it a critical issue. Our objective is to scientifically
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establish the appropriate amount and timing of mineral fertilizer application for apple trees growing
in the Gray soils of the Botanical Garden. This involves determining the optimal timing and
quantity of fertilizer application, assessing their effects on apple tree growth and yield, all with the
overarching aim of enhancing soil fertility to produce environmentally sustainable products.

The yield and quality of fruit trees planted in the country, as well as their ability to thrive in
specific soil and climate conditions, hinge on the appropriateness of the agrotechnical practices
employed. The proper application of agrotechnical measures directly impacts their growth, fruiting,
lifespan, resilience against pests, diseases, and unfavorable environmental conditions. Soil fertility
and the fertilizer system play crucial roles in promoting their healthy development and productivity.
Accelerated fruiting is facilitated through the strategic use of mineral fertilizers [3-4].

At present, one of the most crucial aspects of agricultural agrotechnical systems is the
precise fertilization of crops. The selection, quantities, and timing of fertilizer application may vary
significantly, even for the same crop. This variability is greatly influenced by factors such as the
presence of different varieties of the crop cultivated in diverse soil-climate conditions, as well as the
characteristics of preceding crops planted in the same field [5].

For the efficient and effective utilization of fertilizers, it is essential to first anticipate the
biological traits of the plant, including its nutrient element requirements and the yield it produces,
along with the elemental composition of the harvested product. Fertilizing the garden soil
contributes to the robust growth of fruit trees, hastens tree maturation, encourages fruit-bearing
shrubs' growth, and accelerates the fruiting cycle. To ensure the steady growth and development of
fruit-bearing plants, the soil must contain adequate levels of essential nutrients such as nitrogen,
phosphorus, potassium, calcium, sulfur, magnesium, iron, as well as micronutrients like boron, zinc,
and molybdenum [6-9].

The absence of nitrogen fertilization results in decreased or halted growth of shoots and
roots, weakened flowering and fruiting, and premature leaf shedding. Conversely, an excess of
nitrogen leads to excessive growth, poor flowering, prolonged fruit ripening, decreased fruit
firmness, and reduced shelf life. Insufficient phosphorus results in the appearance of blue and pink
spots on leaves, weakened shoot growth, root branching, and fruit shoot formation. Inadequate
potassium leads to delayed shoot and branch thickening, leaf dehydration, fruit drop, and slowed
ripening. A deficiency in calcium weakens stem strength, causes brittle shoot tips, wilting of
peduncles, onset of Tar disease, and brittle fruit. [ron deficiency manifests as chlorosis. Fruit crops
require four times more potassium and two to three times less phosphorus [10-12].

For the effective utilization of fertilizers, it's imperative to adapt to various conditions,
including soil types, properties, crop varieties, growth and nutritional requirements, local climatic
conditions, and agrotechnical practices. These factors constitute the foundation for efficient
fertilizer application. As these conditions vary, the types, quantities, and timing of fertilizer
application adjust accordingly.

Fertilizers are categorized based on the timing of application: basic fertilization (before
sowing), fertilization during sowing, and post-sowing fertilization (top dressing). Each timing
serves a distinct purpose in meeting the nutritional needs of the crops at different growth stages [13-
15]. Fertilizing the garden soil promotes healthy growth of fruit trees, hastens the maturation of the
trees, enhances the growth of fruit-bearing shrubs, and accelerates the fruiting period [16-17]. The
gray soils of Turkestan exhibit low fertility, with relatively low levels of humus and nutrients. The
humus layer on these soils typically ranges from 10 to 20 cm in thickness, with a humus content
ranging from 0.8 to 2.0 percent.

Gray soils are abundant in potassium but deficient in nitrogen and phosphorus. The
availability of digestible phosphorus in these soils is limited, primarily due to the formation of
carbonate salts with phosphorus, rendering it water-insoluble and less accessible for plant uptake
[18-19].

The deficiency of nitrogen compounds in the soil stems from the rapid combustion rather
than slow decomposition of plant residues, especially in arid and hot conditions. Consequently, the
nitrogenous organic matter in plant residues, which should undergo decomposition to release
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nitrogen, burns quickly instead of decomposing gradually [20].

Material and research methods. For our research, we selected 10-12-year-old apple trees
of the Kirgizskiy Zimniy and Renet Simirenko varieties, cultivated in the Botanical Garden of the
University. The experiment was conducted in the Botanical Garden of the International Kazakh-
Turkish University, situated in Turkestan, which experiences a climate characterized by rapid
fluctuations. The study focuses on apple trees of the Kirgizskiy Zimniy and Renet Simirenko
varieties, as well as control apple trees, all cultivated in the Botanical Garden at an average age of
10-12 years. The experimental site comprises barren gray soil. There are 30 trees in total for both
the study and control groups, arranged in a grid of 2.5 x 2.5 meters. No fertilizers were applied to
the control group.

Results and Discussions. In our research, we applied mineral fertilizers to the Kirgizskiy
Zimniy and Renet Simirenko varieties, which were approximately 10-12 years old and grown in the
Botanical Garden. The fertilizers were applied in varying amounts: 60, 120, 180, and 240 kg of
ammonium nitrate for both varieties; 45, 60, 90, and 120 kg of double superphosphate; and 30, 45,
60, and 75 kg of potassium chloride for the Kirgizskiy Zimniy variety and 30, 60, and 75 kg for the
Renet Simirenko variety. We attempted to apply 30, 45, and 60 kg of fertilizers for the Renet
Simirenko variety. For the Renet Simirenko variety, 100% of the mineral fertilizers were applied in
autumn, while for the Kirgizskiy Zimniy variety, the fertilizers were applied in spring (Table 1).

Table 1 — Scheme of conducting an experiment

Ne Variety name Control version Practical version
Kirgizskiy Zimniy not included Ammonium nitrate
60/120/180/240
Double superphosphate
45/60/90/120
Potassium chloride
30/45/60/75
2 | Renet Simirenko not included Ammonia saltpeter
60/120/180/240
Double superphosphate
45/60/90/120
Potassium chloride
30/30/45/60

During the experiment, we administered 50% of the mineral fertilizers to both the Kirgizskiy
Zimniy and Renet Simirenko varieties before budding, and the remaining 50% during tuber
planting. Each application of mineral fertilizer was accompanied by watering the apple trees. The
irrigation period commenced in March and concluded in August (Table 2).

Table 2 — Application of mineral fertilizers for apple trees dates

Ne Variety name Control version Practical version

1 | Kirgizskiy Zimniy not included 100% of mineral fertilizers were given before
budding

50% of the apple tree before budding

50% apple tree tuber in time of packing

2 | Renet Simirenko not included 100% of mineral fertilizers were given in
autumn

50% of the apple tree before budding

50% apple tree tuber in time of packing

In our experiment, we observed differences in the stem thickness of the experimental apple
trees, including the Kirgizskiy Zimniy and Renet Simirenko varieties, compared to the control
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group. The addition of ammonium nitrate nitrogen fertilizers (applied at rates of 60, 120, 180, and
240 kg/ha), as well as potassium from potassium chloride (applied at rates of 30, 45, 60, and 75
kg/ha), showed noticeable differences in stem thickness. However, no significant changes were
noted when fertilizing and processing with phosphorus fertilizers (double superphosphate at rates of
45, 60, 90, and 120 mm) (Table 3). Notably, for the Renet Simirenko varieties, a difference of 6.6
mm was observed in this indicator compared to the control group.

Table 3 — Kirgizskiy Zimniy of apple trees and Renet Simirenko productivity of varieties

Indications Years Average indicator for 3
2022 | 2023 | 2024 years
Kirgizskiy Zimniy
Number of apples, pieces 480 520 580 527
Weight of apples, G 170 190 188 183
Fruit length, CM 6,0 6,2 5,8 6,0
Fruit width, CM 52 6,0 54 5,5
Apple tree yield, kg / tree 84,4 100,6 86,6 90,5
Renet Simirenko
Number of apples, pieces 520 560 610 563.3
Weight of apples, G 120 140 175 145
Fruit length, CM 5,0 49 5,0 5,0
Fruit width, CM 4,3 3,9 4,4 4,2
Apple tree yield, kg / tree 102,4 74,3 102,7 93,1

During the experiment, it was observed that to enhance nitrogen and nutrient uptake in
young apple trees, administering mineral fertilizers both before and after budding yields optimal
results. Additionally, it was noted that a combination of nitrogen fertilizers with potash fertilizers,
specifically the application of N180P90K60, promotes stem thickening and vigorous growth of
shoots and leaves in both the Kirgizskiy Zimniy and Renet Simirenko varieties (Table 4).

Table 4 — Mineral fertilizers Kirgizskiy Zimniy and Renet Simirenko effect on the biological indicators
of apple trees (mineral fertilizers are given before budding)

Variety name Experience options b S ) 5 s o o 8 o B
P2EC | 225° | 55554 Po 5
5% E & SEQE z2 0 E4 5E,E
>3558 | 2858 | 55588 22¢°
<2Sg | <272 | 22EFg<¢S
Kirgizskiy Control 20,5 3.8 20,1 20,3
Zimniy ;
Opthl’l 1 NgoP4sK3g 21,8 4,3 26,5 22,8
Option 2 Ni20PeoKss 22,1 5,3 32,8 22,3
Option 3 NisoPooKeo 23,3 5,7 43,8 31,5
Option 4 NasoP120K7s 21,2 5,5 42.4 30,1
Renet Control 21,7 4,1 26,1 30,6
Simirenko )
Option 1 NgoP4sKso 22,8 5,2 37,6 32,1
Option 2 Ni20PeoKss 23,1 6,1 42.8 32,3
Option 3 NigoPooKeo 23,3 5,7 44,5 30,8
Option 4 N240P120K75 23,2 5,6 42,4 31 ,1
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According to Table 4, the study of the impact of mineral fertilizers on the biological
indicators of Kirgizskiy Zimniy and Renet Simirenko apple trees revealed that the application of
mineral fertilizers, specifically N180P90K60 before budding, resulted in significant growth and
thickening of shoots, along with an increase in the number and volume of leaves.

Table S — Mineral fertilizers Kirgizskiy Zimniy and Renet Simirenko effect on the biological indicators
of the apple tree (50% before the apple tree shoots buds, 50% during the tuber packing time )

Variety name Experience options g s 2 5 E = bS]
g% £5% EE ., g%
2z S 2 = =% 23
2L 3 % —_— E gf) g ~ g ch'\
&n 2 ) a 5 0 9 S
i S 2 z %2 s 2
o 2 o« S o @ 5 o
= £ = 5 g >
< & < ﬁ 1) <
Kirgizskiy Zimniy Control 21,8 2.9 19,7 21,3
Option 1 NgoP4sKszg 22,2 3,3 20,5 23,8
Option 2 Ni20Ps0Kas 23,7 4.2 22,8 223
Option 3 N180P90K60 26,3 4,5 33,8 28,5
Option 4 N24oP120K75 24,2 4.5 34,4 27,1
Renet Simirenko Control 229 4,7 25,1 29,7
Option 1 NeoP4sKso 22,8 4.8 28,6 32,3
Option 2 Ni20PeoKas 23,1 5,1 31,8 33,7
Option 3 NisoPooKeo 25,7 5,9 423 353
Option 4 Na4oP120K7s 242 5,4 40,2 34,9

According to Table 5, the impact of mineral fertilizers on the biological parameters of
Kirgizskiy Zimniy and Renet Simirenko apple trees during the study, where 50% of mineral
fertilizers were applied before budding and the remaining 50% (N180P90K60) during tuber
planting, resulted in significant increases. Shoot length increased by 25.7 cm, thickness by 5.9 cm,
while the number of leaves rose by 42.3, and the volume increased by 35.3 cm2. This observation
suggests that when mineral fertilizers are applied in appropriate amounts and at optimal times for
each crop, they have a favorable effect on shoot length, thickness, leaf number, and volume.

When mineral fertilizers were applied before budding, the biological indicators in the
Kirgizskiy Zimniy apple tree varieties ranged from 67.8 to 94, while in the Renet Simirenko
varieties, they ranged from 86.8 to 94. Additionally, the dynamics of carbon dioxide activity in the
soil, where the research was conducted, indicated the release of carbon dioxide in the range of 20-
40 mg per 100 grams of soil.

The yield and uptake of mineral elements by fruit trees are directly influenced by the
nutrient content of the soil. Using mineral fertilizers judiciously enhances soil fertility and improves
both the yield and quality of fruit trees. By understanding the timing and dosage of mineral
fertilizers applied to them, it's possible to increase the yield of apple trees and enhance the quality
of fruits, resulting in a positive effect.

Conclusions. In conclusion, the scientific research conducted for the first time determined
the timing and acceptable dosage of mineral (N, P, K) fertilizers for apple trees cultivated in the
Botanical Garden of the University in the Turkestan region. It was found that the optimal effect was
achieved when 50 percent of the fertilizers, specifically N180P90K60, were applied to both the
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Kirgizskiy Zimniy and Renet Simirenko varieties of apple trees before budding, with the remaining
50 percent applied after budding.

To enhance fruit quality and increase the yield of 10-12-year-old apple trees of moderate
growth in the Botanical Garden, the impact of mineral fertilizers on their growth and yield intensity
was evaluated.

The scientific experiments conducted will enable the selection of resilient and beneficial
apple varieties by enhancing fruit quality and increasing yield. Furthermore, these experiments will
aid in determining the optimal timing and dosage of mineral fertilizers for apple trees cultivated in
the Botanical Garden of the University.

Financing. This research has been funded by the Committee of Science of the Ministry of Science
and Higher Education of the Republic of Kazakhstan (Grant No. BR24992814)
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AJIMA AFAIITAPBIHA MUHEPAJIJIBIK THIHAUTKBIIITAPABI ¥THIM/IBI JKOHE THIM/II
IHHAUJAJAHY AbIH MEP3IMI MEH MOJIIIEPIH AHBIKTAY

Yoaiinymnaesa AK.!, 6100rus FoUIBIMIAPHIHBIH KaHJUIAThL
Hcaes F.].!, Texnuka rbUIbIMIaPbIHBIE KAHIUIATHI, KAYBIMAACTHIPBUIFAH PO(eccop
Baiitrypcunos K.K.!, 6roorust FbusIMIapbiHbIH JOKTOPBI, Ipodeccop
Epaenos M.T.!, aybuimapyambuiblK FUIBIMIAPBIHBIH KaHIUAATHL
Ho6anyanaesa C.2K.2, GMOIOrHA FBUIBIMAAPHIHBIH JOKTOPBI, Ipodeccop
Caapioexosa H.H*.!, PhD, nouenr

'K.A Scayu amuinoazel Xanvikapanvix Kazax-mypix ynueepcumemi, Typkicman K., Kazaxcman
’Kopxwim ama amvindaest Kvizviiopoa ynusepcumemi, Kvizoiiopoa, Kazaxcman

Angatna. Makanaga KeMic IayanibUIbIFBIHBIH KapKbIHABI JaMybl JKOHE OJIAPIbIH ©HIMIUTITIHIH
JKOFaphUIAybl - OJapFa MUHEPAIABIK THIHAWTKBIIITAPBl KAKETTI Memepae Oepy apKbUIbl kKOHE OHBIH
Mep3iMiH Oenriney apKpUIBl JKY3€Tre achIpaThUIATHIHABIFEI Typalbl MamiMeT OepiireH. MuHepamabIK
THIHAWTKBIIITAPIBI JKEMIC aralliTapblHa YTHIMIBI JKOHE THIMJII TaiJanaHy YIIiH OJIapJbIH OHOJOTHSIIBIK
CPEKILETIKTePIH JKOHE KOPEKTIK AJIEMEHTTEpl MakjaiaHy JCHreidiH, COHBIMEH KaTap, ThIHAWTKBIIITHIPIBI
€HTi3y Mep3iMi MeH MemIepiH 0omkay KaxeT. boTaHUKaIbIK OaKTHIH KEPiH THIHANTY - )KEMIC aralITaphlHBIH
YKaKCHI ©CYyiHe, aFalll TYJIFaChIHBIH Te3 XKeTUTyiHe KoHe jKeMic OepeTiH OyTanapablH ecyiHe, COHBIMEH Kartap,
KeMic Oepy Ke3eHIHIH Te3leTuryiHe keMekrecemi. Typkictan kKamachinaarel K.A.fcayu ateingarer XKTY-
HiH boTaHuWkanelKk OarblHAAa ©CKEH anmMa aramTapblHbIH Kuprmsckuit 3umuuil koHe Pener CuMupeHKO
cypeimrapeiHa MuHepanablk (N,P,K) TeIHAUTKBIITApABl €HTrizy Mep3iMi MEH ojapra KOJaiiel Merepi
AHBIKTAJIBIT, THIHAWTKBIIITAPAbIH S50 Maibi3blH OYpINIK aTKanra JeiiH, an 50 maiibi3blH OYpPINIK aTKaHHAH
KEiiH OepPreH/Ie OHTAMIIBI dCePi aHBIKTAJIJIBI.

FreumeiMu Toxkipubenepzid HoTmxkeciHne boTaHWKanmblK 0akTa ©CKEH anMa aramTapblHa OepileTiH
MUHEPAAbl THIHAWTKBIIITEIH Mep3iMi MEH MOIIEepiH aHBIKTal OTBIPHIN, KeMICTEpP/IiH CallachlH JKaKcapTy
JKOHE OHIMJIUIITIH KOTepy apKbUIbI TO3IM/II XKOHE Maiaaabl COPTTAPAbl TAHIAYFa MYMKIHIIK TyaIbl.

boranukaneik OakTa opTamia JeHreiile ©CKeH aaMma araliTapblHbIH OHIMJUINH KOeTepy >KoHE
KEMICTEPIiH CaNachlH KaKChUIay MAaKCATBIH/Ia MUHEPAIbl THIHAUTKBIIITAP/BI SHT13Y apKBUIbI OJIAPJIBIH 6CYy
KapKbIHIBUIBIFBI MEH OHIM/IUTIT OarajiaH/Ibl.

Anram per Typkicran eipingeri XKTY boraHukanblk OarblHIa ©CKSH ajaMa araliTapblHa
muHepanabik (N,P,K) TeiHalTKEIIITapbH Oepy Mep3iMi MEH MeJIIIepi aHbIKTAIIIBI.

Foutbimu  ToxipuOenepaiH HoTwkeciHae boraHukanblk Oakiga oprama JeHreiiie eckeH aima
aFaliTapblHBIH OHIMIUITIH KOTepy JOHE >KEMICTEpJiH camachlH apTThIpPy MaKcaTblHJa MHHEPAaJIbI
THIHAWTKBITITAP/IBI €HT13y apKbUIBI OJIAP/IBIH 6CY KApKBIHABUIBIFEI MEH OHIMIUTITI OaFaaHpl.

Tipek ce3mep: >kemic MIAPyaIlbUIBIFBI, MUHEPAIIBIK THIHAUTKBIIITADP, arpOTEXHHUKAJBIK IIapajap,
a3ot, hocdop, kanuii.

OINNPEAEJIEHUE CPOKOB U KOJIMYECTBA PAIIMOHAJIBHOT'O U D®PEKTUBHOI'O
HCIOJIb30BAHUSA MUHEPAJIBHBIX YJIOBPEHU 1151 SIBJIOHEBBIX IEPEBHEB

Yoaiinyanaesa AK.!, kanaugar 6HOJOrMIECKUX HAyK
Hcaes I'.W.!, kanquaar TeXHUYECKUX HAYK, ACCOLMUPOBAHHBIN podeccop
Baiitrypcunos K.K.!, 1okrop Gnonorndyeckux Hayk, nmpodeccop
Epnenos M.T.!, kKaHaAUAAT CETbCKOXO3AHCTBEHHBIX HayK
H6anymaaesa C.K.!, noxTop Guonornueckux Hayk, npodeccop
Caabibexosa H.H*.!, PhD, nonenr

' Mearcoynapoonwuii kazaxcrko-mypeyxuii ynueepcumem um. Xooxca Axmeda fAcasu 2. Typkecman, Kazaxcman
K3vinopounckuii ynueepcumem umenu Kopxoim ama, 2.Kvizvinopoa, Kazaxcman

AnHOTanusi. B cratbe mpuBOASTCS CBEIEHUS O TOM, YTO MHTCHCUBHOE PA3BHUTHE ILIOJIOOBOIIHOTO
XO3SIICTBA ¥ TIOBBIIICHUE UX YPOXKAHHOCTHU - OCYIIECTBISIETCS MyTEM IMOJaYd UM MUHEPATbHBIX yI0OpeHH
B HEOOXOJIMMBIX KOJMYECTBAX W YCTAHOBICHHS CPOKa WX JAeUCTBHS. (s pannoHANbHOTO U 3(h(EKTHBHOTO
WCTIONE30BaHMSI MHUHEPATBHBIX YAOOpEeHUH UIs TUIOAOBBIX AEPEBHEB HEOOXOMUMO MPOTHO3WPOBATH MX
OHMOJIOTHYECKUE OCOOCHHOCTH W YPOBEHb HCIIOJIb30BAaHUS IMUTATEIBHBIX JJIEMEHTOB, a TAaKXKE CPOKH U
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KOJINYECTBO BHECEHUS yIoOpeHui. Y noopeHue 3emian boTtaHndyeckoro cana-croco0CTBYyeT XOpoIeMy pocTy
IUTOJIOBBIX JEPEBHEB, OBICTPOMY CO3PEBAHUIO JPEBECHON OCOOM M POCTY IUIOJOHOCSIIMX KyCTapHHKOB, a
TaK)xe yCKOpeHHIo nepuoa miogonomenus. B borannueckom cany MKTY nmenu X.A.fcau r.Typkectan
oIpenesieHbl CPOKU BHeceHHsI MuHepalbHbIX ynoopenuii (N, P, K) s coproB Kuprusckuit 3umuunii u Pener
CHMHPEHKO W YCTaHOBIIEHO ONTHMAlbHOE [eHCTBHE yaoOpeHWi, korma S50 mMpOIEHTOB MalOT 0
pacmyckaHus mouex, a 50 mpoLEeHTOB - IIOCJIe PacIlyCKaHUs ITOYEK.

PesynpTathl HccnenoBaHU TMO3BONMIM OINPENEIUTh ONTHUMAJIbHBIE CPOKM W HOPMBI BHECEHUS
MUHEPAIBHBIX YI0OpEeHUH I sI0JIOHEBBIX JEPEBhEB B OOTAHUYECKOM Cay, YTO CIIOCOOCTBYET YIyUIIEHUIO
KayecTBa IUIOJOB W YBEIMYCHUIO YPOXKAWHOCTH. DTO, B CBOIO OYEpPEAb, OTKPHIBAET BO3MOXKHOCTH MJISI
BBIOOpa YCTOMYMBBIX U MPOAYKTHUBHBIX COPTOB.

J1J1s TOBBILIIEHUS YPOXKaHHOCTH M YITyUIIEHHs KayecTBa MJIOA0B Y SI0JIOHEBBIX AEPEBbEB, PACTYILUX B
0OTaHWYECKOM cagy Ha CpEeJHEM YpOBHE pa3BUTHSA, ObUla INPOBEAEHA OLEHKAa HX TEMIIOB POCTa H
MPOAYKTUBHOCTU MPH BHECEHUH MUHEPAIILHBIX yI0OPEHHIH.

Takum 00pa3zoMm, BIEpBbIE OBUIM OMpPEAETCHbI CPOKH U HOPMBI BHECCHHS MHHEPAIBHBIX yI0OpeHuit
(N, P, K) s ss6:10HeBBIX JIEpeBBEB, BBIpAIICHHBIX B 6boTannmueckoM caxy MKTY B TypkecTaHCKOM pernoHe.
B pesynbrare HaydHBIX SKCIIEPUMEHTOB MPOBEACHA OLICHKA TEMIIOB POCTAa M MPOAYKTHUBHOCTU SOJIOHEBBIX
JICpEBbEB TP BHECEHWH YIOOPEHHMH, YTO IO3BOJWIIO TOBBICHTH YPOXKaWHOCTh M YJIYYIIHTH KauecTBO
IUIO/IOB.

KiroueBbie c/10Ba: IJIOAO0BOACTBO, MUHEpAJIbHBIE YIOOpPEHMS, arpOTEXHHUYECKHE MEpPONPHITHS,
a3oT, hocdop, kanuii.
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