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ABSTRACT

High yields in intensive gardens rely on high-quality planting material. A field experiment was conducted in the Almaty
and Zhambyl regions to investigate the response of the Voskhod apple variety to various cultivation techniques, including
mechanical pinching of the tops of annual seedlings, pinching with the removal of 3-4 upper leaves, and chemical treatments
in the nursery. The aim was to develop a technology for growing annual apple seedlings using different agrotechnical methods.
The study demonstrated the varying effects of mechanical methods and chemical treatments on the branching and growth of
annual apple seedlings. Among all the techniques examined, the combination of pinching the top, removing the upper 3-4
leaf blades, and applying foliar treatments with Epin and Energen Aqua resulted in the highest number of lateral branches.
Differences in the response of specific variety-rootstock combinations to the combined effect of mechanical techniques and
foliar treatments were observed. For the Voskhod variety, in the Zhambyl region on the Zhetysu 5 rootstock and in the Almaty
region on the MM 106 rootstock, double foliar treatments with Epin and Energen Aqua, along with pinching and leaf removal,
significantly increased the number of lateral shoots under optimal growing conditions. The yield of standard branched apple
tree seedlings meeting the quality requirements was 93-95% for all variety-rootstock combinations, except for the MM 106

rootstock in the Almaty region.
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1. INTRODUCTION

Modern intensive gardening requires planting material that
meets the specific needs of different fruit types in various soil
and climate zones. The success of fruiting and achieving high
yields in modern gardens depends heavily on the quality of
the planting material.

«Knip-baumy type seedlings, common in countries such
as Holland, Germany, and Poland, are known for their high
quality. These seedlings, which require at least three years to
grow, typically have 10-15 well-developed lateral branches
and can begin to form flower buds while still in the nursery
[1,2]. In North America, «feathered» branched annuals are
grown, benefiting from ample heat, solar insolation, high agri-
cultural standards, and effective techniques to stimulate lateral
branching [3]. Despite these practices, it is generally recom-
mended to plant modern intensive orchards using one-year-
old branched seedlings.

To obtain crowned one-year-old seedlings, several meth-
ods are employed:

Selection of suitable variety-rootstock combinations [4].

Use of high-quality rootstocks [5].

Application of high budding techniques [6].

Utilization of protected soil, winter grafting, and long cut-
tings [7].

Mechanical methods to influence the central conductor
[8].

Chemical stimulation of lateral branch formation [9].

Many studies, both domestic and international, focus on
developing technologies for producing branched fruit crop
seedlings. However, there is a gap in research regarding the
effects of specific mechanical methods and foliar treatments,
and their interactions on the biometric indicators of various
apple varieties in the nursery’s second field.

Currently, global apple production ranges from 60 to 70
million tons annually. The leading producers are China (23
million tons), the USA (4.5 million tons), Poland (3 mil-
lion tons), Turkey (2.3 million tons), Italy (2.1 million tons),
France (2.1 million tons), and Germany (2 million tons) [10].

In Kazakhstan, the primary objective is to supply
high-quality, domestically-produced fruit and berry products.
However, industrial horticulture in the country is largely ex-
tensive, utilizing vigorous seed rootstocks established in the
20th century. Intensive plantings account for only 10-15% of
the total garden area in Kazakhstan. To increase fruit produc-
tion, transitioning to intensive plantings is crucial.

In the last decades of the 20th century, European coun-
tries, the USA, and Canada shifted to intensive gardening on
dwarf rootstocks. This transition halved the total area under
gardens while simultaneously doubling fruit production [11].
In the USA, over 50% of garden areas are now under inten-
sive cultivation, in Canada, over 70%, and in France and Italy,
almost all garden areas are dedicated to such practices. Gar-
dens on vigorous seed rootstocks with less dense tree place-
ment now constitute no more than 10% [12].

To enhance yields in the current phase of intensive gar-
dening, it is essential not only to adopt denser planting pat-
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terns and superior variety-rootstock combinations but also to
produce high-quality planting material and adhere to com-
prehensive agrotechnical care, particularly in the formation
and pruning of fruit plantings. To shorten the growing period
and reduce seedling costs, Kazakh Research Institute of Fruit
and Vegetable Growing is developing a technology for grow-
ing branched annual seedlings using mechanical methods and
chemical growth stimulants.

2. MATERIALS AND METHODS

Research on growing branched apple tree saplings is con-
ducted at the Talgar company in the Talgar district of the Al-
maty region and at Merkensky Experimental Industrial Farm
LLP in the Merken district of the Zhambyl region. The sites
are located at altitudes of 1070 meters and 1100 meters above
sea level, respectively.

The meteorological conditions during the research period
showed typical variability for the regions studied. In the Tal-
gar district, the minimum air temperature in February dropped
to -18°C at night, while daytime temperatures reached +4°C.
In Merke, the average monthly air temperature in January was
-2.9°C, fluctuating between -20.3°C and +14.4°C. In summer,
the highest temperatures in the Almaty region were recorded
in July, with daytime highs reaching +40°C and nighttime
lows of +15°C. In Merke, July temperatures averaged 25.3°C,
ranging from 7.5°C to 39.7°C.

The spring of 2022 was notably warm and dry, with tem-
peratures significantly deviating from the usual patterns in
both regions.

Precipitation in the region varies significantly: in the
mountainous areas, it averages 850-900 mm per year, while
in the flat areas, it ranges from 250-300 mm [13].

The research focused on two forms of medium-sized
clonal rootstocks of Kazakh selection - Zhetysu 5 and MM 106
- combined with the Voskhod apple variety. The study evalu-
ated various agrotechnical methods, including top pinching,
removal of the upper 3-4 leaf plates, and foliar treatments with
Epin and Energen Aqua.

The experiments were replicated three times, with treat-
ments randomized. Plant care followed standard practices for
growing fruit crop seedlings. In November, seedlings were ex-

cavated, sorted by commercial variety, measured, and stored.
Records, observations, analyses, and data processing were
conducted using established methods in fruit growing [14].

3. RESULTS

Numerous recommendations and agrotechnical measures
have been developed to enhance planting material quality.
As new varieties are continually introduced, it is essential
to study the growth and development characteristics of each
variety-rootstock combination and to develop technologies
for producing high-quality planting material for intensive or-
chards.

The studies examining the combined effects of mechan-
ical methods and foliar treatments on apple tree seedlings
were conducted in early summer. Mechanical and chemical
treatments were applied at the end of June, when the plants
reached a height of 80 cm. The chemicals used included
Epin-extract, Energen Aqua, and Omu Rost. A second round
of treatments with these solutions was carried out in mid-July,
12-14 days after the initial application (Table 1).

The addition of foliar treatments to mechanical methods
had varying effects on branching. A slight increase in lateral
shoots was noted for certain treatments and rootstocks: Epin
and Omu treatments on the Zhetysu 5 rootstock in the Zham-
byl region, Energen Aqua on the Zhetysu 5 form in the Zham-
byl region, and on the MM 106 form in the Almaty region.
Other combinations did not result in significant changes in
the number of lateral shoots (Table 2).

The yield of standard branched apple tree seedlings meet-
ing the requirements was 93-95% for all variety-rootstock
combinations, except for the Voskhod variety on the MM 106
rootstock in the Almaty region.

4. DISCUSSION

When growing planting material for fruit crops, under-
standing the growth and development characteristics of each
variety is crucial in the nursery. The early fruit-bearing and
productivity of future plantations depend significantly on the
quality of the planting material, which includes both the un-
derground (root system) and aboveground parts (height, trunk
diameter, and the number, length, and angle of lateral shoots).

Table 1 — Effect of Agricultural Practices on Producing One-Year-Old Branched Apple Tree Seedlings in the Almaty and

Zhambyl Regions.

Options for non-root treatments

Mechanical action options

No pinching

Without treatment (control)

Pinching the top of the plant

Pinching the top + removing the upper leaf blades

No pinching

Treatment of plant shoots with Epin-extract

Pinching the top of the plant

Pinching the top + removing the upper leaf blades

No pinching

Processing of plant shoots with Energen Aqua

Pinching the top of the plant

Pinching the top + removing the upper leaf blades

No pinching

Processing of the plant shoot Omu growth

Pinching the top of the plant

Pinching the top + removing the upper leaf blades
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Table 2 — Effect of Foliar Treatments and Mechanical Methods on Lateral Shoot Formation in One-Year-Old Voskhod Apple
Seedlings Across Various Rootstocks.

Rootstock/Region Chemical techniques, A | Mechanical techniques, B Average, A
Number of lateral premature shoots
Without processing 2,6 3,7 3,1
Epin-extract 2,6 3,3 2.9
) Energen aqua 2,8 3,6 3,2
MM106 / Almaty region
Omu growth 2,7 32 2,9
Average 2,7 3,4
HCP, . 0,1 0,2 0,2
Without processing 1,0 1,6 1,3
Epin-extract 0,9 1,3 1,1
. Energen aqua 0,8 1,4 1,1
Zhetysu 5/ Almaty region
Omu growth 0,9 1,3 1,1
Average 0,9 1,4
HCP, . - 0,1 -
Without processing 2.3 3,2 2,7
Epin-extract 1,9 32 2.5
. Energen aqua 2,2 2,9 2,5
MM106/ Zhambyl region
Omu growth 1,9 2,6 2,2
Average 2,1 3,0
HCP, . 0,3 0,4 0,3
Without processing 2,7 3,5 3,1
Epin-extract 2,9 43 3,6
Zhetysu 5/ Zhambyl Energen aqua 3,0 3,6 33
region Omu growth 2,7 3,7 3,2
Average 2,8 3,8
HCP, . 0,2 0,6 0,3

RE g
%
" :

Figure 1 — Various types of branched apple 1-year trees formed by different mechanbocal and chemical ways of branching: A - C —
chemical ways of branching, B — mechanical way of branching.
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The research revealed that the degree of branching in the
one-year-old seedlings varied depending on their growing lo-
cation. In the Zhambyl region, the Voskhod variety demon-
strated the ability to form single lateral branches, whereas in
the Almaty region, natural branching was not observed.

Mechanical techniques, including top pinching and top
pinching with the removal of the upper 3-4 leaf blades, sig-
nificantly reduced seedling height in both regions compared
to the control. Seedlings in the Zhambyl region were nota-
bly taller than those in the Almaty region, irrespective of the
rootstock used.

Foliar treatments combined with mechanical techniques
did not significantly affect seedling height. Among the vari-
ants, the control group of Voskhod seedlings in the Zhambyl
region exhibited the greatest height, regardless of rootstock.
However, in the Almaty region, Voskhod seedlings treated
with Epin-Extrat, Energen Aqua, and Omu Rost in conjunc-
tion with mechanical methods showed a slight increase in
height compared to the control.

In the absence of mechanical action, no lateral branch for-
mation was observed. However, the use of mechanical meth-
ods to influence the central conductor resulted in an increase
in lateral shoots across all variety-rootstock combinations, re-
gardless of the growth region. Both mechanical methods pos-
itively affected branching, though they differed in effective-
ness.

Pinching the top led to the formation of 1.0 lateral shoot
in the Voskhod variety on the Zhetysu 5 rootstock in the Al-
maty region, and up to 2.7 lateral shoots in the Voskhod va-
riety on the same rootstock in the Zhambyl region. Pinching
the top and removing the upper 3-4 leaf blades resulted in a
significant increase, with up to 3.7 lateral branches for the
Voskhod variety on the MM 106 rootstock in the Almaty re-
gion. The weakest response to mechanical methods was ob-
served in the Voskhod variety on the Zhetysu 5 rootstock in
the Almaty region.

Based on the response to mechanical methods, the variet-
ies can be classified into two groups: weakly branching-Vosk-
hod on the Zhetysu 5 rootstock in the Almaty region; and
moderately branching-Voskhod on the MM 106 rootstock in
the Almaty region and on both MM 106 and Zhetysu 5 root-
stocks in the Zhambyl region.

CONCLUSION

The most effective method for producing the highest num-
ber of lateral shoots in one-year-old apple tree seedlings in-
volves pinching the top and removing the upper 3-4 leaf
blades when plants reach 80 cm. This approach, applied to
all studied variety-rootstock combinations, resulted in a re-
liable increase in the average number and angle of lateral
shoots, along with a reduction in height, compared to simple
top pinching. Foliar treatments with growth regulators and
soluble fertilizers also improved certain biometric indicators.
Specifically, solutions of Epin and Energen Aqua had a slight
but positive effect on trunk diameter and the number of lat-
eral shoots for the Voskhod variety on Zhetysu 5 rootstock
in the Zhambyl region and on MM 106 rootstock in the Al-
maty region.
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ABCTPAKT

Bricokne ypokan B calax HHTEHCHBHOTO THIIA 3aBUCAT OT KAYSCTBEHHOTO IMOCAO0YHOTO MaTepuaia. B TOYBEHHBIX
KITMMaTHYECKHUX YCIOBUAX AJIMaTHHCKOH 1 JKaMOBUICKOM 00JIacTSX B ITOJICBOM OIIBITE IMTPOBOAMIIOCH H3YUCHUE PEaKIIUH COpTa
si0morn Bocxoz Ha ieiicTBIEe MEXaHIYeCKOTO TIPHIITAITBIBAHMS BEPXYIIIEK OHOJIETHETO CAKEHIIA, IPUIIUITBIBAHIE C YIaTCHIEM
3-4 BepXHUX JINCTHEB U XUMHUYCCKUX NIPHEMOB B MUTOMHUKE. [[enpi0 JaHHOH pabOTH ABIAIOCH pa3paboTKa SJIEMEHTOB
TEXHOJIOTUH BBIPANITHBAHUS OJHOJICTHUX CAXXCHIICB SOJIOHH B IIUTOMHHUKE C UCIIONE30BAaHIEM PA3IMIHBIX arpOTEXHUICCKUX
npueMoB. [TokazaHo pa3nuYHOE BIUSHUE MEXaHUYCCKUX MPUEMOB M XUMUYCCKUX MPENapaToB Ha BETBICHHUE H POCTOBBIC
TIPOIIECCHI OJHOJICTHHX CayKeHIIEB 010HN. Cpe BceX M3YUCHHBIX arpOTEXHIYECKUX MMPUEMOB, MAKCUMAIEHOE YHCIIO OOKOBBIX
pa3BeTBJICHUH OBLIO TOTYYCHO TIPU MPHUIUITBIBAHIH BEPXYIIKH U YAAJCHUNA BEPXHUX 3-4 JHCTOBBIX IUIACTHH COBMECTHO C
HEKOPHEBEIMH 00padO0TKaMy DIMHOM M DHEPTeH akBa. YCTaHOBICHBI Pa3IHyUs B PEAKIIUU OTACITBHBIX COPTO-TIOABOHHBIX
KOMOWMHAIII B 3aBUCUMOCTH OT PETHOHA IPOU3PACTAHUS HAa COBMECTHOE BO3/ICHCTBHE MEXaHHMUCCKUX TPHEMOB C HEKOpHE-
BEIMH 00paboTtkamu. Y copra Bocxon B XKaMmObIICcKO# 00macTu Ha moaBoe JKeTrIicy 5 1 B AIIMaTHHCKOH 00JIaCTH Ha TT0/IBOS
MM106 mpu oNTHMaNTBHBIX YCIOBHAX BETETAIlIOHHOTO MEpHO/Ia ABYKPATHbIC HEKOPHEBBIC 00paObOTKH DIHHOM U DHEpreH
aKBa COBMECTHO C TPHUIIUITEIBAHAEM BEPXYIIKH U yIAJICHHEM BEPXHUX 3-4 JTUCTOBBIX TUIACTHH CIIOCOOCTBOBAIIN JOCTOBEPHOMY
YBEIIMYCHHUIO KOTMIECTBA OOKOBEIX IMOOEroB. BEIXOA cTaHIapTHBIX pa3BETBICHHBIX CAXKCHIICB SOJOHU, COOTBETCTBYIOIIIX
TpeOOBaHUAM B 3aBUCHMOCTH OT HCIIOJIH30BAHUS arpOTEXHUICCKHUX ITPUEMOB y BCEX COPTO-TIOABOIHBIX KOMOMHAIINAX, 3 HC-
KarouenreM mmoasost MM 106 B AnMmaruHckoi oomactu cocraBmit 93-95%.

KiroueBnble ciioBa: IMMTOMHUK, Pa3BETBIICHHBIC CAKEHIIBI, 5[6JIOH5[, TIPUEMBI BbIpaIlInBAHUSA, 6I/IOMCTpI/I‘-IeCKI/IC TIOKa3aTCIn.

VIK: 634.1-15

BYTAKTAHI'AH AJIMA AFAIIIBIHBIH KOIIETTEPIH OHAIPYIT'E OCIPY 9AICTEPIHIH 9CEPI

Mapus Ypasaesa, FOnus Edppemoa*

Kasax bay-dakwa wapyawsiivi2el 2ulisiMu-3epmmey uncmumymsot, Animamel, Kazaxcman.

*Koppecnonnent aBrop, Edppemona 0., ydyo@inbox.ru.
ABCTPAKT

WHTencuBTI 6aKkTapaa >Korapsl OHIMIITIK cammaibl OTBIPFBI3Y MaTepHanblHa OailmanslcTl. ATMaThl jkoHe JKaMObBLT
OOJTBICTAPBIHBIH TOTBIPAK-KIMMATTHIK JKaFaibIH I JaTalblK ToKipruOene anmManbiH «BocXom COpTHIHBIH OipyKBUTIBIK OCKIHHIH
YIITapbIH MEXaHUKABIK IIBIMIITY dpeKeTiHe, 3-4 TYITepiH alblll MIBIMIITY OpEKeTiHe 3epTTey JKYPIi3ii. KOFapFbI JKaIbIpaKTap
JKOHE TIMTOMHUKTET1 XUMUSUIIBIK dIicTep. Byl >KyMBICTBIH MaKcaThl 9pTYPJIl aybUIIapyalIbUIBIK TOKipHOeIepin naiganana
OTBIPHIN, TUTOMHHUKTE OipKBIIABIK aaMa KOIIETTEPiH OCipy TeXHOJIOTHACHIHBIH 3JIeMEHTTEPIH jkacay O001bl. BipKbUTIBIK
aJMa aralIbIHBIH KOIeTTepiHiH OyTaKTaHy KoHE oCy MPOoIecTepiHe MEXaHUKANBIK SiCTep MEH XHUMHUSUIIBIK 3aTTapIbIH SPTYPIi
acepi KepceTinred. bapiblk 3epTTeNTeH arpoTeXHUKAIBIK OICTepIiH imriHAe OYHipmik OyTaKkTapIblH MaKCUMAJIbl CaHBI
JKOFapFBI KAFBIH KBICHII, YCTIHT1 3-4 )KambIpak TaKTaJIapblH SIIHH )KoHE DHEPreH akBaMeH KaIbIpaKThl 6HAeyMEH Oipre ajbI
TacTay apKbUIbl JIBIHIBI. OCIMAIK aiiMarbiHa OaiJIaHBICTHI KEKe COPT-TaMbIp KOMOMHAIMSIIAPBIHBIH JKalbIPaKThl OHICYMEH
MEXaHUKAJIBIK dIICTEPAiH apajac 9cepiHe xayam OepyiHAeri albIpMamIbUIBIKTAp aHBIKTAIAEL. JKaMOBIT 00IBICEIHAAFBI
«Bocxom» copteana «XKeticy 5» xone Anmatsl o0mbIchiHIaFEI MM 106 TambIpcabarbIHIa BETETAIMSUTBIK Ke3EHHIH OHTAIIBI
JKaFIaifbIHIa « MIH» )KoHEe « DHEpreH aKBaMeH» KocapiIaHFaH KaIbIPaKThl OHICYIIep, YCTIHT1 JKaFbIH IIBIMIIIBII, YCTIHT1 JKaFbIH
3 anbIm TactayMeH Oipre. -4 KambIpak TaKTachl, OYHipIIiK Kally CAaHBIHBIH alTapIIBIKTall ©CyiHe BIKIAI eTTi. AJIMaThl OOJBICHI
6oiteraIIa MM 106 TamMbIpcabakThl KOCIaraHIa, 0apIIbIK COPT-TaMbIp KOMOMHAIIMSIIAPBIH/IA AybUIIIAPYaIIbUTBIK TOKIpHOeTIepiH
KoJIZIaHyFa OaiyIaHBICTBI TaJaNTapFa cail KeJIeTiH CTaHAapTThl TapMaKTaIFaH alMa KeleTTepiHiH eHiMi 93-95% kypansl.

KinTTi ce3nep: mMTOMHUK, TapMaKTaJIFaH KOLIETTep, aiMa aralllbl, 6Cipy TEXHUKACHI, OMOMETPHUSIIBIK KOPCETKIIITED



