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THE INFLUENCE OF SOIL BACKGROUND OPTIMIZATION
AND FOLIAR TOP DRESSING ON PHYSIOLOGICAL AND BIOCHEMICAL
PROCESSES IN PEAR TREES OF TAVRIISKA VARIETY

TIpencTaBreni pe3ynsTaTH JOCTIAKEHb 100 BIDIMBY ONTHMI3allii TPYHTOBOTO ()OHY i MO3aKOPEHEBOTO T KUBICHHS Ha
¢iziomoro-GioXimitHi mporiecH B AepeB rpyiii copty Taspiiickka. [lonboBuit qocmin 3akmagenuii B 2015 porri 3a 1BodaxTop-
HOIO CXEMOIO B TPUKPATHOMY MOBTOPCHHI 32 HAsBHOCTI BOCBMHU OGIIIKOBHX JIepeB Ha KOXKHill eneMmentapuiii niytwii. [lepen
3aKIagaHHAM JOCTIy arpoXiMigHAMM aHali3aM¥ TPYHTY Oylno BHABIEHO BMIiCT pyXoMux (opM Kajiro Ha 46 MI/KT MeHIe
BiJl CepeaHbOTO MOKa3HUKA ONTUMAIBHOTO PIiBHS, a HITPATHOTO a30Ty (32 HITpHUGiKaniiiHOIO 3[aTHICTIO IPYHTY) i pyXOMHX
cnonyk ocopy — Giiblre onTuMaibHUX piBHIB. [ onTuMizarii rpyHTOBOrO OHY po3paxoBaHa i BHeceHa HopMa K,0O —
598 xr/ra i TakuM 4YMHOM OyB CTBOPEHHII ONTHMi30BaHMIT (JOH MIHEpPaIbHOTO I'PYHTOBOT'O XXHBICHHS IpyIIi yciMa TphoMa
ocHoBHUMH MakpoenemenTamu (NPK).

CxeMa JIOCIIKEHHSI BKJIIOYAJa JIBa PIBHSA BMICTY B IPYHTI JIOCTYITHHX JUIS pocinH croiyk i ¢popm azory (N), bochopy
(P,05) 1 kamiro (K,0): He ontumizoBaHuil (63 I'pyHTOBOTO yJIOOpPEHHS) 1 ONTHMI3OBaHUIT BHECEHHSIM PO3PaXOBaHUX 3a pe-
3yJIbTaTaM¥ arpOXIMIYHHX aHAJI3IB IPYHTY JOOPHUB THX MaKpPOCICMEHTIB, AKUX HE BHCTAYANI0 B KOPECHEBMICHOMY IIapi IPyH-
1y (0-60 cM) 70 onTUMAaNEHUX piBHIB (pakTop A) i YOTHPH BapiaHTH TO3aKOPEHEBOTO Mi/HKUBJICHHS: 1 — 0e3 IiKUBICHHS
(oOTIpHUCKYBaHHS JIUCTOBOI'O OKPHBY BOJIOKO), 2, 3 14 — 0OIPHCKYBaHHS pO3UMHAMH YIOOPIOBAIBHHUX IIpENapaTiB, BLAMOBLI-
HO: Peaxom mmoc (cax-ropox) — 5 n/ra, Bykcan Mikporutant — 3 s/ra i bioxenar «IlnmogoBo-arinsi KynsTypu» — 3 s/ra (dax-
Top b). 3a3HaueHi 103u npenaparis po3unHsM B po3paxyHky 1000 i po3urHy Ha rexkrap cauy.

3a NOCTaTHIX PIBHIB BMICTY JIOCTYITHHX JUUIS POCIHH CHONYK a30Ty Ta (hocopy B HOpHO3EMI 3BUUAHHOMY (3HAYHO Tepe-
BUILYIOTH ONTHMANbHI UM S0JIyH1) 1 HEJOCTATHHOTO JKUBIICHHS Kalie€M (HIDKYE ONTHMAJIBHOTO BMICTY HOro 0OMIHHHX (hopm
Ha 46 Mr/kr rpyHTy) BHeceHHsM po3paxoBaHoi HOpMu K,O 598 kr/ra cTBOpHBCS JOCTATHIH PiBEHb KMBJICHHS JAEPEB rpyLui
LIMM €JIeMEHTOM 1 3arajbHuil onTHMi3oBaHuii PoH TX MiHEPaIbHOIO KUBJICHHS rosoBHMMH Makpoeiementamu (NPK), siknii
HiATPUMYBABCS MPOTITOM YChOTO TPUPITHOTO NEPIOLY JOCHIIHKEHD.

Ha onrumizoBanomy (oHi rpyHTOBOrO XHBIICHHS JOC/IUKyBaHHX AepeB rojoBHUMH Makpoenementamu (NPK) Berawo-
BJICHO, 1O (i3ionoriunmii crad i CTIMKICTb A0 HECTIPUSTAMBUX MOMOJAHUX YMOB Y JIePeB IPylli NOKpaluincs. [cTroTHo Besm-
KM HaKOTUYCHHSIM XITOopo(illy B JNCTI BiPI3HSAINCS JepeBa Ha ONTHMI30BaHOMY IPYHTOBOMY (OoHi, 00poOneHi npenapatoM
Bykcan Mikponaant — 9,87 mr/100 r. Bisnblie HAKONMYEHHS CyMH LKPiB BiftOyBaniocs y AepeB, 1O 3HAXOAATHCS HA ONTHMI-
30BaHOMY IPYHTOBOMY (DOHI i MO3aKOPEHEBO MiKUBICHI npenaparoMm Bykcan Mikpomiadt — 4,0 mr/r.

Kurouosi ciioBa: rpyma, copt Taspiiickka, y00peHHs, 03aKOpSHEBE Mi/UKUBICHHS, ONTHMAIbHII piBeHb, XI0podin,
BYT'JIEBOJIH, CyXa PEeUOBUHA.

Introduction. Pear, despite its extremely high flavor and consumer qualities, is spreading too
slowly in gardening. One of the reasons for this is the existence of a problem in the study of
fertilizer application systems in horticulture, which was previously most often used in apple
plantations. The recommendations for their fertilizing apple orchards were given together for pears,
as the closest to the biological and technological features of the culture. However, the pear is still
markedly different in the needs of mineral elements, in particular with the growing masses of
vegetative organs and the formation of fruit crops, as well as the relation to external environmental
conditions, which must be taken into account for the production of fertilizers with optimal
parameters for its nutrition. But even at the optimal levels of soil nutrition, there can be a lack of
individual mineral elements for their intensive assimilation during certain periods of growth and
development of fruit trees, which negatively affects the physiological and biochemical processes in
the plant. Therefore, it is important to study the possibilities of enhancement of these processes by
foliar application in addition to the main soil fertilizer, which creates optimal backgrounds of
mineral nutrition of trees through root systems.

Analysis of research and publications. Pear is one of the most common fruit crops, in which, in
selecting varieties that are most suitable for cultivation in specific soil-climatic conditions, it is
necessary to take into account not only high productivity but also the ability to adapt quickly and
effectively during stress [1-4].

The promise of introduced plants is determined by their resistance to unfavorable environmental
factors. In this regard, when introducing fruits and berries, it is very important to identify varieties that
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can tolerate atmospheric and soil drought. The criteria for drought tolerance of plants is watering and
water-retaining ability of leaves of plants [5].

Important for normal growth and development, and hence for high plant productivity, is providing
them with essential elements of mineral nutrition. Lack of nutrients in the soil cause a violation of the
physiological and biochemical processes in the tissues, as a result of which pathological phenomena
develop, the signs of which are inhibition of growth, changes in coloration of leaves, formation of
necrosis, deformations, depletion of leaves and fruits. All this leads to a decrease in the yield,
deterioration of its quality, and often - to the death of plants [6-8].

In plant organisms, the normal course of all processes of life is due to the presence of sufficient
quantities of water in cells and tissues. The water-retaining ability of cells depends on the conditions of
growing plants. The study of water management of pear trees and their regulation is an actual and
important problem, especially in the south of Ukraine, where the growing season is almost annually dry,
and the limiting factor during growing of plants is insufficient amount of natural moisture. In this case, an
in-depth study of the physiological mechanisms of adaptation of the pear to drought is also important in
order to increase the resistance of plants to the lack of moisture in the soil. Insufficient moisture, causing
changes in physiological and biochemical processes, also affects anatomical characteristics [9].

Symptoms of mild water stress often cause accumulation of betaine in a leaf of young pears. Betaine,
caused by water stress in mature leaves, is maintained for about two weeks after re-irrigation and gradually
decreases after the abstinence of water stress, and a month later, its content is reduced to normal levels. The
exogenously applied on the leaves of betaine slightly improves the growth of the shoots and the ability of
the leaves to resist dehydration, reduces the leaves' wicking under the influence of stress and promotes the
restoration of leaves after wilting for re-irrigation. These data show that accumulation of betaine is caused
by water stress and is associated with tolerance to the drought of pear trees [10].

An important indicator characterizing the work of the photosynthetic apparatus of plants is the content
of chlorophylls "a" and "in" and their correlation. The study of the accumulation of pigments (chlorophyll a
and b and carotenoids) in plant leaves is of great importance, since their content affects the intensity of
photosynthesis, the synthesis of spare organic substances (carbohydrates and proteins) and the
enhancement of adaptive properties of photosynthetic structures under adverse environmental conditions
[11-12]. Chlorophyll metabolism is probably the most prominent manifestation of life. It is estimated that
the annual chlorophyll turnover is more than 1000 million tons [13-16]. An important means of regulating
the accumulation of pigments in plants, including pears, is the use of physiologically active drugs and trace
elements that can stabilize or increase the amount of pigments in the leaves of plants [17-18].

Frost resistance is not clearly restricted in its manifestation. The crucial role in preserving the plant
plays not the maximum possible value of the negative temperature, but to a greater extent the period of
influence and the state of the organism of the plant that is exposed to the negative temperature [19-20].
The level of cold weather is determined by the content of carbohydrates in its wood. Carbohydrates
are the main nutrients of a plant organism, which are characterized by high reactivity. They take part
in many chemical reactions of metabolism. High regenerative capacity of the grafted material depends
on the content of the plastic substances in the tissues of the trees and, first of all, carbohydrates. It is
established that the more carbohydrates are contained in the tissues of the shoots, the better is the
process of fusion of grafted components and rooting of seedlings. Growth of shoots, deposition in the
supply of plastic substances and the overall viability of fruit plants is determined by the carbohydrate
metabolism, which, in turn, significantly depends on the conditions of cultivation [21-22].

Mobilization of starch and carbohydrates flow to the kidneys is compounded when there are low winter
temperatures. This conclusion was made after Japanese scientists study comparing total soluble sugars and
reducing sugars concentration, acid invertase cell wall and sucrose-phosphate synthase in the wood chipper
Japanese pear trees and corresponding cooling conditions during the rest period [23-26].

The literature is almost no information on the impact of exogenous optimizing soil mineral nutrition
background macro key (NRK) and top dressing fertilizer complex drugs with different composition of
macro- and micronutrients in chelated form of power on the accumulation of chlorophylls and carotenoids
in leaves. In this regard, we studied the effect of their actions on the accumulation of photosynthetic
pigments leaves pear trees in the western region of the Southern Barrens.

The purpose of the rescarch is to investigate the effect of optimizing the soil background of
mineral nutrition with main macroelements (NPK) and foliar nutrition with complex fertilizer
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preparations with different composition of macronutrients and micronutrients of nutrition in chelate
form on the physiological and biochemical parameters of the puffer apparatus and the annual growth
of Tavriiska pear trees on chernozem common in the western region of the Southern Ukrainian steppe.

Research methodology. Investigation of the effect of optimization of mineral nutrition on basic
macroelements (NPK) by soil fertilization and foliar application of complex microfertilizers on
Tavriiska varieties of pear trees was conducted starting from 2015. According to the conducted soil
analyzes, in the soil in the balls 0-60 cm found: N — 40,0, P,Os — 78 and K,O — 379 mg/kg. When
comparing the data given with the pears for determining the levels of mineral nutrition, the main
macroelements (NPK) show that the content of nitrate nitrogen exceeds 5 mg/kg of the upper limit of
the optimal level, which is 34-35 mg/kg, the content of mobile phosphates is close to the upper limit
of the optimal level - 60-80 mg/kg, and exchangeable forms of potassium is lower by 46 mg/kg from
the average (425 mg/kg) of the optimal level — 400450 mg/kg of soil. Therefore, when laying the
experiment to create an optimized background of nutrition of pears with nitrogen, phosphorus and
potassium, only the norm of potassium fertilizer (598 kg/ha K->O) was calculated, which was supposed
to maintain the optimal level of content in the soil of exchangeable forms of potassium during a three-
year period. The results of agrochemical analyzes in the years of research (2015-2017) indicate that
the content of fruit trees available for nutrition of nitrogen and phosphorus compounds at the
beginning of the experiment and in the research years was not less than optimal levels. The fertilizer
produced by the K,O level was also within the optimal level of 402 mg/kg.

The scheme of the two factor studies envisaged the study of two levels of the content of the compounds
available for plants and nitrogen (N), phosphorus (P,Os) and potassium (K,0) available to plants: 1) not
optimized (without soil fertilization), and 2) optimized by the application of agrochemical soil analysis of
fertilizers with those macroelements, which lacked in the roots of the soil layer (0-60 cm) to the optimal
levels (factor A). As well as four variants of foliar fertilization: 1 — without feeding (spraying the sheet with
water), 2, 3 and 4 — spraying with fertilizer solutions, respectively: Reakom plus (garden) — 5 1/ha, Wuxal
Microplant — 3 1/ha and Biochelat «Fruit and berry crops» — 3 V/ha (factor B). These doses of drugs were
dissolved in water at a rate of 1000 liters of solution per hectare of garden.

The repetition of the experiment is threefold, the lilies are systematically placed. In each plot, eight
accounting trees planted in 2010 under the scheme of 4 x 2.5 m. The soil in the experimental garden
was kept by the steam system, the water regime in it was maintained thanks to drip irrigation at a
humidity level of 60%.

The content of green pigments (chlorophylls «a», «b», carotenoids and their sum) in the leaves was
determined by acetone method of Godnev [27]. 85% acetone was used for the extraction of pigments. The
optical density of the solutions was measured on the Spekol spectrophotocolorimeter. The calculation of
the content of pigments was carried out on the cheese mass by the equations of Rebbelen. Free and bound
water in the leaves were determined by the refractomometric method [28]. The content of sugars in shoots
was determined by the Bertrand method in the modification of L. V. Milovany [29]. Shoots for analysis
were selected after vegetation. The amount of starch is a volumetric method by Kh. M. Pochinok [30].
Photocolorimetry of solutions was carried out at the Spekol SP at a wavelength of 500 nm.

Research results. During the vegetation season in 2016, when the soil background was optimized
and the use of various preparations for foliar feeding, there was a change in the state of water in the
pear leaf.

It was established that in the beginning and at the end of vegetation in the leaf of pears of the
Tavriiska variety (Table 1), the content of the cooled water was higher than that available in all studied
variants. In particular, it was the highest in leaf of trees with foliar applications Biochelat "Fruit and
berry crops" and Wuxal Microplant, the ratio between the content of coherent and free water was 3.4.

It was established that in the background of optimized mineral nutrition of plants, created due to
soil fertilization, the physiological state and resistance to adverse weather conditions in pear trees are
better. This conclusion is based on the data of Table 1, which tends to increase the content of free and
bound water in the leaves of trees, in variants with optimization of the soil background.

Significant changes in growth associated with the intensification of biosynthesis processes in
leaves and shoots. Therefore, it is advisable to detect the effect of the investigational drugs on the
basic physiological parameters in the tissues of the leaves of the pear. Accumulation of chlorophyll in
the leaves is a determining factor for the intense passage of photosynthesis. The content and ratio of
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chlorophyll is an integral indicator of metabolism and the formation of organic substances in plants,
which affects their growth and productivity.

Table 1 — Effect of fertilization and foliar nutrition on the state (fractional composition) of water in the leaf of
Tavriiska pear tree, %, 2016

E(;Tl;i(;ﬁ?éi; ;)E Options for Foliar Feeding Free water Connected water
trees (factor A) (Factor B) VI* VIII X VI VIII X

Without feeding (control) 13,1 11,0 10,3 50,3 43,7 40,9
Unoptimized Reakom plus (garden) 13,3 11,2 10,5 50,4 439 41,3
Wuxal Microplant 13,7 11,5 10,8 50,6 442 41,5
Bio-chelat «Fruit and berry crops» 13,5 11,6 10,7 50,5 445 41,7
Without feeding 13,6 11,7 10,5 50,9 44,0 41,1
Optimized Reakom plus (garden) 13,9 11,8 10,8 51,2 442 41,4
Wusxal Microplant 14,7 12,5 11,1 51,8 45,1 41,8
Bio-chelat «Fruit and berry crops» 14.5 11,9 11,0 51,5 44,8 42,0
NIR,s Factor A 1,0 0,7 0,6 0,7 1,2 0,8
- Factor B 1,1 0,3 0,4 1,2 0.9 0,4

Note. * Timing of sampling (months).

Various options for fertilization and fertilization have different effects on the content of pigments
in the leaves of pears. The content of pigments in the leaves of the trees of the pears of the Tavriiska
variety was significantly influenced by the optimization of the soil background and fertilization with
the drugs Wuxal Microplant and Biochelat «Fruit and berry crops». The leaves of the treated trees had
a more intense color than the control plants. This fact has allowed us to assume that under the
influence of optimization of the soil background and for the foliar application of the drugs there was a
shift in the chain of biosynthesis of pigments. The results of laboratory studies of the content of
pigments - chlorophyll (a + b) in the leaves of pear trees confirmed this our assumption (Fig. 1).
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Fig. 1. The content of chlorophylls (a + b) in the Pear Tavriiska leaf depending on from foliar
fertilization and optimized fertilization (2016): 1 — without feeding; 2 — Reakom plus (garden);

3 — Wuxal Microplant; 4 — Biochelat «Fruit and berry crops».

The analysis of the content of chlorophylls in the variant without optimization of the soil background
(black columns) and in variants with fertilization showed significantly more accumulation of chlorophyll in
the leaves of the trees on the optimized soil background (gray columns) treated with the drug Wuxal
Microplant — 9.87 mg/100 g. The number of chlorophylls (a + b) in the leaf of the studied variants of the
soil backgrounds and the nutrition increased in variants, where the K,O was introduced into the soil and
used for nutrition. Significantly increased the content of chlorophyll to optimize the soil background in all
variants — an increase of 1.55—4.39 mg/100 g with NIRs factor A — 1.2 mg/100 g. Increasing the content of
chlorophyll in the leaves was significant in the case of root growth of Wuxal Microplant — 2,12 mg/100 g in
the non-optimized background, and optimization — by 2.84 mg/100 g, and Biochelat «Fruit and berry
crops» — at 1.92 mg/100 g, with NIRgs factor B — 1.5 mg/100 g.
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Carbohydrates are the main nutrients of the plant organism. They are characterized by high reactivity
and take an active part in many chemical reactions of metabolism. The effect of optimization of the soil
background and preparations for foliar feeding on the content of carbohydrates (mono, dactyl and starch) in
ripe shoots of vegetative trees was studied. It was found that the total number of carbohydrates in
experimental variants increased with respect to control. The highest starch values were found in the variants
where the soil background was optimized and the extra-root nutrition was carried out with the preparations
Biochelat "Fruit and berry crops”" and Wuxal Microplant (Table 2). As the dispersion analysis showed, this
increase was significant. Consequently, these trees have more energy material, their shoots have grown
better and they are more resistant to adverse weather conditions.

Table 2 — Content of carbohydrates in the shoots of Tavriiska pear tree trees depending on fertilization and foliar
nutrition, mg/g, 2016

Backgrounds of soil . . Sugar
nutrition of trees Optlf)ns for Foliar Starch . Sum of
(factor A) Feeding (Factor B) Montsucar Ditsuhar Sugar Sum carbohydrates
Without feeding 3,60 0,95 1,90 2,85 6,45
(control)
Reakom plus 4,50 1,45 1,80 3,25 7,75

Unoptimized (garden)

‘Wuxal Microplant 4,95 1,65 2,55 4,20 9,15

Bio-chelat «Fruit 4,55 1,80 1,90 3,70 8,25

and berry crops»

Without feeding 3,75 1,15 1,81 2,96 6,71

Reakom plus 4,65 1,55 1,80 3,35 8,00
- (garden)

Optimized Wuxal Microplant 5,05 .75 2.65 4,40 9,45
Bio-chelat «Fruit 5,15 1,90 1,95 3,85 9,00
and berry crops»

NIR,s Factor A 1,5 0,9 0,9 1,5 2,0
Factor B 0,7 0,3 0,1 0,2 0,4

Significant increase in the accumulation of sugar was observed in trees treated with the Wuxal
Microplant with optimized soil background — 4.0 mg/g and without it — 4.20 mg/g. It is known that
low molecular weight carbohydrates are able to bind free radicals that cause destructive oxidative
processes, usually enhanced by the action of cells damaging physical factors. In addition,
monosacrides and sucrose perform signal function, take direct part in the regulation of cell division,
growth and differentiation. These processes play a decisive role in the initial stages of plant
development, namely at the beginning of the vegetation.

Accumulation of low molecular weight carbohydrates is considered as an adaptation to
unfavorable environmental conditions. This property of carbohydrates is very important for qualitative
passage of vegetation stages by a tree in conditions of drought and high temperatures of the Southern
Steppe of Ukraine. The introduction of fertilizers and the use of nourishment contributed not only to
the more intensive accumulation in the tissues of shoots of pears of sugar trees, but also starch.

Conclusions. 1. It has been established that in the background of optimized mineral nutrition of
plants created due to soil fertilization, the physiological state and resistance to adverse weather
conditions in the pear trees are better.

2. Significantly higher accumulation of chlorophyll in the leaves differed trees on optimized soil
background treated with the drug Wuxal Microplant — 9.87 mg/100 g. The increase was significant.

3. The highest starch values were found in the variants, where the soil background was optimized
and the foliar nutrition of the Biochelat «Fruit and berry crops» and Wuxal Microplant — 5,15 and 5,05
mg/g, respectively, were carried out. The best amount of sugar was accumulated in trees treated with
Wuxal Microplant with optimized soil background — 4.0 mg/g and without it — 4.20 mg/g.
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Binsinne ontumMuzanum nouseHHoro ¢poHa U BHeKOPHeBOH NOAKOPMKM Ha ¢u3noI0ro-0noXnMHYecKHe npolec-
cbl B JiepeBbsX rpyun copra Tappuueckas

C. A. llerpenko, B. C. CiniocapeHnko

TIpeacraBnenbl pe3yabTarTbl UCCIACAOBAHUN BIIMAHMS ONMTHMMM3aLMK [OYBEHHOr0 (JOHA 1 BHEKOPHEBOM MOAKOPMKH Ha
(bU3H0IOro-0NOXUMHYECKHE TIPOIECCHl Y AepeBheB Ipylru copTa TaBpnueckas. [loneBoil ombiT 3anmoxken B 2015 romay mo
JIBYX(haKTOPHOH cXeMe B TPEXKPaTHOM ITOBTOPEHHU IPH HAIUYHHM BOCBMU YYETHEIX JEPeBbEB Ha KaxJOil 371eMEHTapHOI
nensHke. llepex 3axmankoll ompITa arpOXUMHUYECKUMH aHAJM3aMU MOYBBI OBLIO BBISIBIICHO COJEP)KAHUE ITOJBIKHBIX (HOpM
Kamys Ha 46 MI/KT MEHBIIIE OT CpeJHEro MoKa3aTelsl ONTHMAJIBHOTO YPOBHS, a HUTPATHOTO a30Ta (10 HUTpHUKAITHOHHO
CIOCOOHOCTH TIOYBBI) M IIOJIBIDKHBIX coelnHeHnil ¢ocdopa — OoiplIe onTUMaIbHBIX YpoBHEH. I ONTHMM3AIMY TOYBCH-
Horo ¢oHa paccunrana 1 BHeceHa HopMa K,O — 598 xr/ra u takum o6pazoM ObLI cO3/1aH ONITUMH3NPOBAHHBIN (OH MHHEpa-
JIPHOT'O [TOYBEHHOI'O IIMTAHUSI IPYIIH BCEMU TPEMs OCHOBHBIMHU MakpodiemeHTamu (NPK).

Cxema HcclleIoBaHMs BKIIIOYAIA IBA YPOBHS COJIePKaHMs B TIOUBe JIOCTYITHBIX JUISL pacTeHHi coeanHeHuil u hopm azora (N),
¢ocdopa (P,05) n xamst (K,O): He onruMu3npoBaHHbIH (€3 OYBEHHOTO YIOOPEHHS) M ONITHMU3APOBAHHBIN BHECEHIEM Paccuu-
TaHHBIX I10 PE3yJIbTaTaM arPOXUMHIYECKHX aHAJIM30B II0UBBI YIOOPEHHUH C TEMH MaKpPOIJIEMEHTaMH, KOTOPBIX HE XBATAJI0 B KOPHE-
obuTaeMoM ciioe nousbl (0-60 cM) 10 ONTUMAJILHBIX YPOBHEH ((hakTop A) U 4EThIPE BapHaHTa BHEKOPHEBOM nmoakopmku: | — Ge3
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HIOAKOPMKH (OIIPBICKMBAHKE JIUCTOBOTO TIOKPOBA BONOH), 2, 3 M 4 — ONPBICKUBAHUE PACTBOPAMH YIOOPSIOLIMX [IPEHapaToB, COOT-
BercTBeHHO: Peakom rumoc (cam-oropoa) — 5 a/ra, Bykcan Mukporant — 3 si/ra u Buoxenar «I11010Bo-srofHbie KyJAbTYpbl» —
3 n/ra (pakrop B). YkazaHHbie 103bl npenaparos pacteopsiin B pacuéte 1000 1 pacTBopa Ha rekrap caja.

TIpu mocTaToOYHBIX YPOBHAX COAEpIKaHUs JOCTYIMHEIX I pacTeHUH CoeTMHeHuit a30Ta 1 Gocdopa B uepHO3EME OOBIKHOBEH-
HOM (3HAYMTEJILHO MPEBBILIAIOLUIMX ONITUMAIIBLHBIE TSl SIOJIOHH) M HEAOCTATOYHOIO MUTAHMS KAJIMEM (HHIKE OTNITHMAIILHOTO COJep-
*#aHus ero 00MeHHbIX Gopm Ha 46 Mr/Kr OUBbI) BHEceHHeM paccuuTantoil Hopmbl KoO 598 kr/ra co3nancst J0CTaroutblii ypoBeHb
TIUTAHHSA IePEBbEB TPYILIH 3THM JIEMEHTOM M OOIIHil ONTHMHU3HPOBAHHBIA (JOH MX MUHEPANBHOTO TTHTAHAS TaBHBIMI MaKpO3JTe-
menTamu (NPK), KoTopblii HojiiepkuBaIcs Ha IIPOTSHKEHHUH BCETO TPEXTOUUHOTO TIepro/ia ACCIIeIOBAHIIH.

Ha ontumusupoBaHHoM (OHE MOUBEHHOTO MUTAHMA HCCIAEAYEMbIX JEPEBLEB IaBHbIMKU MakpodnemenTamu (NPK)
YCTaHOBNEHO, UTO (U3HONOTHYECKOE COCTOSHHE M YCTOHYHMBOCTH K HEONAarompHATHHIM MOTOMHEIM YCIOBHSAM Y JIepEBbeB
rpyly ynydmuinch. CymecTBeHHO GOJBIINM HaKOINIEHHeM XJIOpo(IILIa B JIMCTHIX OTIMYAINCH JepeBbs Ha ONTUMHU3UPO-
BaHHOM IIOYBCHHOM ()oHe, oOpaboTaHble mpenapatom Bykcan Muxkporant — 9,87 mr/100 r. Bonbiee HakoIIeHHE CyMMBL
caxapoB MPONCXONNIO y AePEBbhEB, HAXOMAMINXCS Ha ONTUMU3HPOBAHHOM NOYBEHHOM (hOHE H MONYUHBINNE BHEKOPHEBYIO
[I0JIKOPMKY TipeniapaTtoM Bykcaim Muxkporutant — 4,0 Mr/r.

Kunrouessie cioBa: rpyma, copt TaBpuueckasi, yIoOpeHNUsI, BHEKOPHEBBIE TI0KOPMKH, OITHMAIIHBIN yPOBEHb, XJIOPO-
(w1, yriaeBoasl, Cyxue BeIecTBa.

The influence of soil background optimization and foliar top dressing on physiological and biochemical processes
in pear trees of Tavriiska variety

S. Petrenko, V. Slyusarenko

The results of the research conducted in the field experiment, laid out in 2015 under the two-factor scheme in triple
repetition with the presence of eight accounting trees on each elementary site, are presented. Before laying the experiment
agrochemical analysis of the soil revealed the content of mobile forms of potassium by 46 mg/kg less than the average index
of optimal level, and nitrate nitrogen (on nitrification ability of the soil) and mobile phosphorus compounds — more than
optimal levels. To optimize the soil background, the K20 rate of 598 kg/ha was calculated and introduced, and thus an
optimized background of mineral soil nutrition of pears was created with all three major macrocells (NARs).

The scheme of the study included two levels of the content of the compounds available for plants and nitrogen (N),
phosphorus (P,Os) and potassium (K,O) available to plants: not optimized (without soil fertilization) and optimized by
applying agrochemical analysis of soil fertilizers calculated on the basis of the results of those macroalgae There were not
enough roots in the soil layer (0-60 cm) to the optimum levels (factor A) and four variants of foliar application: 1 — without
feeding (spraying the sheet with water), 2, 3 and 4 — spraying with solutions of fertilizers, respectively: P akom plus (Garden
Town) — 5 I’ha Wuxal Mikroplant — 3 I/ha and Biohelat "Fruit Culture" — 3 l/ha (factor B). These doses of drugs were
dissolved in the calculation of 1000 liters of solution per hectare of the garden.

At sufficient levels of the available plants for plants nitrogen and phosphorus in chernozem common (significantly
exceeding the optimal for apple) and inadequate potassium supply (below the optimal content of its exchange forms by 46
mg/kg of soil), an adequate level was created by applying the calculated norm of K,O at 598 kg/ha the feeding of the pear
trees with this element and the overall optimized background of their mineral nutrition by main macroelements (NPK), which
was maintained throughout the three-year study period.

On the optimized background of soil nutrition of the investigated trees, the main macroelements (NPK) found that the
physiological state and resistance to adverse weather conditions in pear trees improved. Significantly high accumulation of
chlorophyll in the leaf differed in the trees on an optimized soil background, treated with the drug Wuxal Microplant — 9.87
mg/100 g. More accumulation of sugar content occurred in trees that are on optimized soil background and topically
nourishing the drug Wuxal Microplant — 4.0 mg/g.

Key words: pear, Tavriiska, fertilization, foliar nutrition, optimal level, chlorophyll, carbohydrates, dry matter.
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EBOJIOHIA TEOPETUYHUX I TIPAKTUYHUX OCHOB IIEPEXOAY BIJ
INOJIMIEBOTI'O 10 BE3IIOJIMUEBOI'O I IOBEPXHEBOI'O OBPOBITKY
FPYHTY B YKPAIHI 10O CEPEAUHMU NEPLIOI IOJIOBUHMU 20 cT.

BukianeHu# icTOpHYHHI LUISX PO3BUTKY 1 CTAHOBIICHHS CHCTEMH OCHOBHOTO OOpPOOITKY IPYHTY. AKIIEHTOBAHO yBary Ha ic-

TOPUYHHUX TIepelyMOBaX MiHiMi3allii MeXaHIYHOro 0OpOOITKY IpyHTY. BHCBITIeHa poih BITYH3HIHUX BUYEHUX B pO3pOOILI TeOpeTH-
YHHX 1 MPaKTUYHUX OCHOB MiHIMi3allii o6pobiTky. JloBeseHo, mo jo noyarky 20 cr. rimbnHa 351051eBoro 06poOiTKy 3pocTraia, a 3
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