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Abstract

Background. The main advantage of the stimulating effect of growth regula-
tors is the acceleration of potato plant development, improvement of the quality of
tubers with a simultaneous increase in yield. At the moment, a fairly large number
of plant growth regulators are known that can be used in potato growing. However,
the emergence of new plant growth regulators requires their detailed study, in or-
der to investigate the effect of the applied concentrations, the characteristics of the
variety of grown potatoes and cultivation conditions.

The purpose of the conducted studies was to investigate the effect of plant
growth regulators on growth processes, yield and quality of potatoes as a result of
pre-planting treatment of tubers and spraying of vegetative plants.

Materials and methods. The research methods were based on generalization
of both domestic and foreign scientific sources, as well as on conducting laboratory
and field experiments, phenological observations and records in accordance with
recommendations and generally accepted methods. Microsoft Office Excel was used
to process statistical data.

Results. The results of the conducted studies established a positive effect of
growth regulators on germination of eyeholes of Vympel and Krasa Meshchery va-
rieties. The maximum number of germinated eyeholes was observed when tubers
were treated with growth regulator Mival-Agro, KRP - 83.5% for Vympel variety,
Krasa Meshchery had 80.3%. This value exceeded the control indicator by 17.2%
and 16.5%, respectively. The use of Megafol, Zh and Ecopin, TPS also stimulated
bud germination, reaching 77.6% and 72.4% for Vympel potatoes, 76.9% and 70.4%
for Krasa Meshchery potatoes, respectively. Field germination of the studied pota-
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to varieties increased by 3.8-5.6% compared to the control group. The vegetation
period for the variant of treated tubers and vegetating plants using Megafol, Zh and
Mival-Agro, KRP was six days shorter than in the control group, and three days
shorter compared to the use of growth regulator Ecopin, TPS. When treating tubers
and plants with Mival-Agro, TPS, an increase in the number of stems by 10.4%
and leaves by 6.9% was observed compared to the control, the leaf area increased
by 12.03% and plant height by 12.0% on average for two varieties and years of
research. In the variants of using growth regulators, an increase in photosynthetic
potential of up to 28.2% was observed. The greatest increase in indicators on av-
erage for two varieties over three years of research was in the variant with growth
regulator Mival-Agro, KRP: tops weight by 42.6%, stems weight by 56.0%, leaves
weight by 41.5% tuber weight by 21.4%, and the number of tubers by 18.1% high-
er than the control.

The use of growth regulator Mival-Agro, KRP led to the maximum yield com-
pared to the control variant: Vympel had 38.7 dt/ha (+ 18.2%) and Krasa Meshchery
had 36.3 dt/ha (+ 17.8%). The use of growth regulators Megafol, Zh and Ecopin,
TPS also contributed to an increase in the yield of two varieties, but to a lesser ex-
tent: Vympel had 30.6 dt/ha (+ 14.4%) and 30.2 dt/ha (+ 14.2%); Krasa Meshchery
had 27.8 dt/ha (+ 13.7%) and 26.7 dt/ha (+ 13.1%), respectively.

Conclusion. The study of the efficiency of plant growth regulators (Mi-
val-Agro, KRP; Megafol, Zh; Ecopin, TPS) on Vympel and Krasa Meshchery
potato varieties demonstrated their positive effect on plant growth and develop-
ment, yield and product quality. Treatment of tubers before planting and spraying
vegetative plants with growth regulators led to an increase in the efficiency of
agricultural technology. The most significant results were obtained when using
growth regulator Mival-Agro, KRP on Vympel potato variety. In this variant, the
yield was 38.7 dt/ha, which was 18.2% higher than the control variant. The starch
content in tubers reached 14.3%, and an increase in the proportion of large potato
fraction was also observed. The study confirmed the efficiency of using the stud-
ied growth regulators to improve the quality and yield of potatoes grown in the
non-chernozem zone of Ryazan region.

Keywords: non-chernozem zone; growth regulator; agrochemical; variety; po-
tato; quality characteristics; efficiency; yield
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Hayunas cratbst

UCCJEJIOBAHUE BO3JIEMCTBUA
PETYJIAITOPOB POCTA PACTEHUM
HA YPOXKAMHOCTDH U KAYECTBEHHBIE
XAPAKTEPUCTUKHU KJIYBHEN KAPTO®EJIA
B YCJIOBUAX HEYEPHO3EMbS

HU.C. ITumwopuna, A.A. Menewun,
/.B. Bunozpaooes

Annomayusn

Oo6ocnoBanue. OCHOBHBIM JIOCTOWHCTBOM CTUMYIHPYIOIIETO IEHCTBUS PETY-
JISITOPOB POCTA SBISICTCS YCKOPEHHE Pa3BHUTHS PACTCHUH KapTO(els, yayqlieHne
Ka4yecTBa KIIyOHEH ¢ 0JHOBPEMEHHBIM YBEJIMUCHUEM ypoxKaiHOCTU. B naHHBIi Mo-
MEHT U3BECTHO JOCTATOYHO OOJBLIOE KOJMYECTBO PETYISTOPOB POCTA PACTEHHH,
KOTOpPbIe MOTYT OBITh HCIIOJB30BaHbI B KapToderneBoacTse. OnHaKO, MOSBICHAE
HOBBIX PETYIISTOPOB POCTA pACTEHUH TpeOyeT UX NETalIbHOIO U3YUEHHUs, C LEJIbI0
HCCIIEA0BAHMS BIMSHNS BHOCHMBIX KOHIIGHTPALUH, 0COOCHHOCTEH COpTa BEIPALIU-
BaeMOTo KapToQels U YCIOBUIA BO3IETbIBAHHUSI.

Leuab uceieq0BaHNs — U3yYCHUE BO3/ICHCTBUS PETYIATOPOB POCTA PACTEHUM
Ha MPOLECC BEreTalyy, MPOIYKTUBHOCTh M Ka4eCTBO KapTo(dessi Kak CIEICTBHE
MIpeIoca0ouHO 00pabOTKH KITyOHEH U OTIPBICKUBAHHS BETETUPYIOIINX PACTEHUH.

MarepuaJibl 1 MeTobI. Vccrie1oBaTeIbcKiue METO bl OCHOBBIBAIOTCS Ha 0000-
IICHUH KaK OTCYCCTBCHHLIX, TaAK U 3apy6e)KHbIX Hay4YHBIX UCTOYHHUKOB, a TAKKEC
Ha ITPOBEAECHHUH JIAOOPATOPHBIX M MOJIEBBIX IKCIEPHMEHTOB, (DEHONOrHIecKnuX Ha-
OJIIOZICHNH M Y4EeTOB B COOTBETCTBUH C PEKOMEHIAIMSIMU U OOIIEIPUHATHIMUA Me-
toaukamMu. [yt 00pabOTKM CTaTHCTUYECKUX JaHHBIX UCIOJIB30BANIACH TPOTpaMMa
Microsoft Office Excel.

Pesyabrarsl. [1o pe3ynsraram npoBeeHHbBIX NCCIIEIOBAHUH YCTaHOBIICHO T10JI0-
JKUTEIBHOE BIMSHUE PETyJIITOPOB POCTa HA MPOpacTaHue IIa3KoB KapTogesist copra
Beivnien u Kpaca Merepsl. MakcHMalibHOE KOJTHYECTBO MPOPOCIINX I1a3KOB HAOMIO-
JaeTcs Ipu 00paboTKe KITyOHel perynsitopoM pocta Musain-Arpo, KPIT — 83,5% o
copry Bemvmen, Kpaca Memiepst — 80,3%. D10 3HaYeHHE NPEBbIIIAET KOHTPOJIBHBIH
nokasarens Ha 17,2% u 16,5% coorBercTBeHHO 110 copTaMm. [Ipumenenne Meragor,
2K u Oxonun, TIIC Taxke cTUMYIHpPOBAIO NPOPACTAHUE MOYEK, JOCTUTHYB 77,6%
u 72,4% y xaprogens Beivnen, 76,9% u 70,4% y kaprodens Kpaca Memeps! co-
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OTBETCTBEHHO. [loJIeBast BCXOXKECTh UCCIIELYyeMBIX COPTOB KapTO(helsl yBEINIHIach
Ha 3,8-5,6% 110 cpaBHEHHIO C KOHTPOJILHOH IpynIoil. BererannoHHsIi nepuos s
BapuaHTa 00pabOTaHHBIX KIIYOHEH M BEreTUPYIOIIMX PACTCHUN C HCIONIb30BaHUEM
Meragom, K n Musan-Arpo, KITP oka3ascs Ha mecTs IHeH Kopode, YeM B KOHTPOJIb-
HOH TpyIIe, U Ha TPH JHS KOPOUe IO CPABHEHHIO C MCIOIB30BAHUEM PETYISTOpa
pocra Dxorus, TIIC. ITpu 06padoTke KiryOHel u pacrennii Musan-Arpo, TTIC Ha-
OiroiaNioch yBennueHue uncia creoneii Ha 10,4%, mucTbeB Ha 6,9% 10 CpaBHEHHIO €
KOHTPOJIEM, TIIOMIA b IUCThEB yBemnuniach Ha 12,03%, Beicota pactennii Ha 12,0%
B CPEAHEM II0 JBYM COpTaM M TofiaM HCClleJOBaHUH. B BapuanTax npuMeHeHus pe-
T'YJATOPOB POCTA HAOIIONACTCS YBEINYCHUE (OTOCHHTETHIECKOTO MOTEHIHANA JI0
28,2%. Hanbonbuast npubaBKka Mo MOKa3aTeNsIM B CPEAHEM I10 IBYM COPTaM 32 TPU
roJia UCCIEN0BaHUN B BapUAHTE OIbITa C peryasropoM pocra Musan-Arpo, KIIP:
Macca 00TBbI Ha 42,6%, macca crebieii Ha 56,0%, macca nucthbeB Ha 41,5% macca
Ki1yOHei Ha 21,4%, a konuuecTBo Ki1yOHEH Ha 18,1% BblIe KOHTPOIIS.

Wcnons3zoBanue perynstopa pocra Musan-Arpo, KPII npuseno k nonydenuio
MaKCHMAJILHOT'O IOKa3aTellsl yPOsKaiHOCTH 10 CPAaBHEHHUIO C KOHTPOJIbHBIM BapUaH-
toMm: Beimnien — 38,7 w/ra (+18,2%), Kpaca Memepst — 36,3 /ra (+17,8%). Ucnons-
30BaHMe perynsaTopoB pocta Meradout, XK 1 Oxonun, TTIC Takxke cnocodcTBOBANIO
YBEITUUEHHIO YPOKaHHOCTH JIBYX COPTOB, HO B MEHbIIIeH crernenu: Bemvmen — 30,6
w/ra (+14,4%) u 30,2 w/ra (+14,2%); Kpaca Mewepst — 27,8 w/ra (+13,7%) u 26,7
w/ra (+13,1%) coOTBETCTBEHHO.

3akuouenne. Mccnenosanue 3pQpeKTUBHOCTH PETYISTOPOB pOCTa PACTEHUM
(Musan-Arpo, KPIT; Meragou, JK; Oxormn, TTIC) Ha coprax kaprodemns Bemvmen
n Kpaca Memieps! IpoJJeMOHCTPUPOBAJIO UX MOJOKUTEIBHOE BIMSHUE HA POCT,
pa3BUTHE PACTEHUH, YPOXKAHHOCTh M KauecTBO Npoaykuuu. OopaboTka KiryOHEH
nepes MOCaJAKo! U ONPHICKUBAHUE BETETHPYIOIINX PACTEHUI PEryIsITOpaMH poCcTa
IpuBeNa K NOBBIIEHHIO dQdeKTHBHOCTH arpoTeXxHuKH. Hanbonee 3HauNMEBIe pe-
3yJBTaThl OBUTH IOy YEHbI IIPH MPUMEHEHUH peryisaTopa pocta Musai-Arpo, KITP
Ha kaprodere copra Bervnen. B atom BapuanTe yposkaiiHOCTB coctaBuia 38,7 1/ra,
910 Ha 18,2% MpeBBICHIO KOHTPOJIBHBII BapuaHT. CopepkaHue Kpaxmaia B KIyo-
HsX gocTario 14,3%, a Taxoke HaOMIOAAI0Ch YBEIMUCHUE JOIH KPYITHOH (hpakiuu
kaprodens. JlaHHOe Hccae0BaHHe TIOATBEPKAAeT d3PPEKTUBHOCTD TIPUMECHCHHS
M3YYeHHBIX PErYSITOPOB POCTA JUIS TOBBIMICHHUS KadeCcTBa H YPOXKAHOCTH KapTo-
(e, BRIPAIIMBAEMOr0 B HEYEPHO3EMHOM 30He PsizaHCKO# 00nacTy.

KioueBble cj10Ba: peryasiTopbl pocTa; HOBBIE COPTa; KapTodens; XapakTepu-
CTHKH KauecTBa; 3)PEKTUBHOCTD; YPOIKAIHHOCTb

Jast uutupoBanms. [utiopuna, U. C., Menemun, A. A., & Bunorpanos, /1.
B. (2025). UccnenoBanue BO3ICHCTBUS PETYISTOPOB POCTA PACTECHHI HA ypoXKaii-
HOCTb U KQUYECTBEHHbBIC XapaKTEPUCTUKN KIyOHEH kapTodens B yciaoBusx Heuep-
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Introduction

Currently, one of the key areas of work of agricultural enterprises is to increase
the volume of agricultural production by increasing the yield of cultivated crops.
Potatoes are one of the most important agricultural crops in global crop produc-
tion. In modern conditions of agronomic practice, the use of growth regulators is a
promising method for increasing potato productivity. The use of growth regulators
in small doses allows to influence the entire cycle of plant development. These sub-
stances make it possible to control physiological processes in plants, which is an
important factor in modern agricultural technologies. Growth regulators contribute
to intensification of plant growth and development. At the same time, they enhance
natural resistance of crops to adverse environmental conditions of not only natu-
ral but also anthropogenic origin, increasing the yield and quality of finished plant
products. The group of natural regulators of non-hormonal origin includes such
regulators as: Mival-Agro, KRP, Megafol, Zh, and Ecopin, TPS.

The purpose of the research was to study the influence of natural regulators Mi-
val-Agro, KRP, Megafol, Zh and Ecopin, TPS on growth processes, yield and qual-
ity of potatoes of Vympel and Krasa Meshchery varieties during the preparation of
planting material and the treatment of plants during their growth and development.

Scientific novelty. For the first time in conditions of the non-chernozem zone,
studies were conducted devoted to the analysis of the impact of natural growth reg-
ulators on field germination, development, yield and quality indicators of potatoes.

Materials and methods

Scientific research on the influence of natural growth regulators on the de-
velopment of potato plants and the formation of the potato crop structure was
carried out in 2022-2024 in conditions of Research Center “Agrotechnopark”
in Ryazan region.

The objects of the research were two mid-season potato varieties Vympel
and Krasa Meshchery, and three growth regulators: Mival-Agro, KRP; Mega-
fol, Zh; Ecopin, TPS

The selected potato varieties for research are approved for use in 2020. The
Vimpel variety, included in the State Register in 2016, is characterized by high
and stable yields and increased resistance to adverse external factors. The Kra-
sa Meshchera variety, registered in 2017, is resistant to adverse environmental
conditions and is characterized by good shelf life.
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The experimental design included the following options:

1. Control (tubers and plants without treatment);

2. Megafol, Zh (tubers - 4 ml/t, plants - 0.4 ml/ha);

3. Mival-Agro, KRP (tubers - 2 g/t, plants - 20 g/ha);

4. Ecopin, TPS (tubers - 0.1 kg/t, plants - 0.3 kg/ha).

During the growing season, potato plants were treated in the phase of full
shoots and in the phase of the beginning of budding.

The forecrop in the experiment was winter wheat. Azofoska (2.1 dt/ha) was
added during spring soil cultivation. Potatoes were planted in the first ten days
of May, according to the 70 by 25 scheme, the depth of tuber planting was 7-8
cm, the planting rate was 3 t/ha.

When caring for experimental plantings, pesticide treatments and mechanical
soil treatments were carried out as needed. Potatoes were harvested in the sec-
ond ten days of August, with the tops removed five to six days before harvesting.

According to the Ryazan Center for Hydrometeorology and Environmental
Monitoring, the meteorological conditions of the growing seasons of 2022-2024
were characterized by significant fluctuations in air temperature and uneven pre-
cipitation, both during individual months and throughout the period.

The weather conditions of the growing season over the years of research
were characterized by the following indicators: 2022 — hot in some periods with
average moisture availability (GTC — 0.95); 2023 — humid, hot in some peri-
ods (GTC - 1.30); 2024 — was noted as arid, the air temperature was above the
annual average (GTC — 0.78).

The soil of the experimental plots of the Ryazan region of the Ryazan region
was characterized by the following indicators: humus (according to Tyurin)
3.39-2.78%, mobile phosphorus (according to Kirsanov) P205 — 153-155 mg/
kg of soil, exchangeable potassium (according to Kirsanov) K20 — 125-130
mg/ kg of soil, pH (according to Korshunov) — 5.44-5.25.

Phenological observations, study of biometric indicators of plants, account-
ing of the harvest and its structure were carried out according to generally ac-
cepted, standard methods. Experimental data were subjected to mathematical
processing. The experiment was laid down in fourfold repetition, the placement
of plots was randomized.

Research results and discussion

Analysis of the conducted laboratory studies showed that growth regula-
tors stimulated more active awakening of dormant buds on tubers, which in
turn contributed to further increase in stems, assimilation surface of leaves and
productivity of potato plants.
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The results of the effect of treating tubers with the studied growth regulators
on the germination of eyeholes of Vympel potato variety and field germination
are presented in Figure 1.

Vympel variety Krasa Meshchery variety

» Field germination, % » Field germination, %
» Number of sprouted buds, % » Number of sprouted buds, %

Fig. 1. Effect of tuber treatment with the studied growth regulators
on the germination of eyeholes and field germination of potato varieties

The analysis of the data presented in Figure 1 shows that the maximum
number of sprouted eyeholes was observed when treating tubers with growth
regulator Mival-Agro, KRP - 83.5% for Vympel variety and 80.3% for Krasa
Meshchery. This value exceeded the control indicator by 17.2% and 16.5%,
respectively, for the varieties. The use of Megafol, Zh and Ecopin, TPS also
stimulated the germination of buds, reaching 77.6% and 72.4% for Vympel po-
tatoes, 76.9% and 70.4% for Krasa Meshchery potatoes, respectively.

During the field observations, an acceleration of the germination process
of potato plants treated with growth regulators was established. Preliminary
treatment of potato tubers with growth regulators led to an increase in field
germination by 3.8-5.6% compared to the control group. The maximum in-
crease in germination (by 4.5% for Vympel potato variety and by 5.6 for Krasa
Meshchery potato variety) was noted when using Mival-Agro, KRP preparation.
Treatment of tubers with Megafol, Zh and Ecopin, TPS preparations contributed
to an increase in germination by 3.8% and 4.2% for Vympel variety, by 4.2%
and 4.8% for Krasa Meshchery variety, respectively. In addition, the emergence
of seedlings in variants with treatment for two varieties was observed 1-3 days
earlier than in the control.
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The conducted studies of the phenological stages of potato development
over three years showed a more intensive dynamics of their onset associated
with the use of growth regulators. In general, an acceleration of a number of
key stages of plant development was observed compared to the control group.
The use of growth regulators led to the fact that the first potato shoots appeared
1-3 days earlier, the budding phase occurred 2-5 days earlier than in the con-
trol variant. Potato sprouts treated with growth regulators Mival-Agro, KRP
and Megafol, Zh demonstrated more intensive development compared to the
control group. This suggests that growth regulators contributed to a more rap-
id and effective development of the root system and the aboveground part of
potato plants. The use of growth regulators Mival-Agro, KRP and Megafol, Zh
contributed to the intensive development of potato plants. This was probably
due to their complex effect on physiological processes, including stimulation
of growth and development, increased resistance to stress factors, improved
absorption of nutrients and optimization of photosynthesis. It is important to
note that the results of the studies depended on a number of factors, such as:
potato variety, climatic conditions, soil type, dosage of growth regulators and
the method of their application. Therefore, further studies are needed to study in
more detail the effect of growth regulators on potato development and its yield.

When studying the biometric indicators for the experimental variants over
three years of research, it was found that a significant increase in the parameters
of the studied varieties was observed in the variants with Mival-Agro, KRP and
Megafol, Zh (Table 1).

Table 1.
Effect of growth regulators on biometric indicators of potato plants
in the flowering phase (average for 2022-2024)

Number of Plant height, Number of Leaf area, m*/
stems, pcs/a om leaves, pcs/ plant
Option bush bush
Vy- Krasa Vy- Krasa Vy- Krasa Vy- Krasa
mpel Mesh- mpel Mesh- mpel Mesh- mpel Mesh-
chery chery chery chery
Control 48 | 46 [482] 475 [650] 638 |0.44| 043

Megafol, Zh (4 ml/t
+ 0.4 ml/ha)
Mival-Agro, KRP
(2 g/t +20 g/ha)
Ecopin, TPS (0.1
kg/t + 0.3 kg/ha)

52 5.0 537 493 |689| 655 |048| 0.46

53 5.1 540 | 52.6 |69.5| 668 |0.51| 047

5.1 4.9 535 489 |684| 643 |046| 045
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According to the results of the research, it was revealed that when treating
tubers and plants with Mival-Agro, KRP, the number of stems exceeded the
control on average for two varieties over 3 years of research by 10.4%, leaves
by 6.9%, their area by 12.03%, the plant height indicator exceeded the value of
the control option by 12.0%, and the leaf area by 13.0%, which was the highest
indicator of all the experimental options.

When treating tubers and plants with Megafol, Zh and Ecopin, TPS, on aver-
age for two varieties over three years of research, the number of stems exceeded
the control by 8.3% and 6.25%, leaves by 6.0% and 5.2%, their area by 5.2%
and 4.5%, plant height by 11.4% and 11.0%, respectively.

Photosynthetic potential characterizes the efficiency of solar radiation as-
similation by plants for the implementation of the photosynthesis process during
the entire period of active growth. Figure 2 presents the results of the study
demonstrating the effect of growth regulators on the photosynthetic potential of
potato plants of Vympel and Krasa Meshchery varieties at the flowering stage.

Vympel variety Krasa Meshchery variety
L6 1.6
L4 L4
12 1.2
1 1
0.5 0.8
s 0.6
a1 .4
0.2 2.2
0 0

= Control Megafol Zh = Control Megafol Zh

= Mivan-Agro, KRP = Ecopin. TPS = Mivan-Agro, KRP = Ecopin. TPS

Fig. 2. Effect of growth regulators on the photosynthetic potential (million m*day/ha)
of potato plants in the flowering phase (average for 2022-2024)

In all variants of growth regulator application, an increase in photosynthetic
potential by 14.5-28.2% was observed. Vympel variety showed the following
results in experimental studies: in the control sample, the photosynthetic poten-
tial value in the flowering phase was 1.24 million m?days/ha, in the variant with
the use of Mival-Agro, KRP was 1.59 million m? days/ha, Megafol, Zh - 1.51
million m? days/ha and Ecopin, TPS - 1.42 million m? days/ha.
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In Krasa Meshchery, the highest value of the photosynthetic potential indi-
cator in the flowering phase was observed with the use of Mival-Agro, KRP -
1.48 million m?day/ha, the lowest value in the control variant was 1.12 million
m?day/ha.

Analysis of the effect of growth regulators on the biometric indicators of
the studied potato varieties is presented in Table 2.

Table 2.
Effect of preparations on biometric parameters of potato plants
in the flowering phase (average for 2022-2024)

Tubers |3 5 %

Tops Stems | Leaves | weight _§ S a

. . . = D

weight, g | weight, g | weight, g | per bush, g 2 §

g Zz 2.8

Option g [5) % g %

— |8 =S| ~|8|=|B|=|3

§ < § < § < § < g\. [5°]

g & & 8 &

iz Y. iz Y iz

Control 284.3|1279.4{118.2|117.6{152.3|151.6{738.3|736.2| 8.3 | 7.9
Megafol, Zh (4 ml/t + 0.4 ml/ha) |351.8(347.5|154.6|154.3{191.8|187.6|875.5(863.4| 9.2 | 8.7
Mival-Agro, KRP (2 g/t + 20 g/ha) [405.5(389.6|184.5(179.8|215.5|209.6|896.3|884.2| 9.8 | 8.9
Ecopin, TPS (0.1 kg/t + 0.3 kg/ha) |353.6|349.8|165.5|160.2{186.4|184.3|860.8(859.7| 9.6 | 8.8

Experimental studies showed that the studied growth regulators had a pos-
itive effect on the dynamics of growth of biometric indicators of Vympel and
Krasa Meshchery potato varieties. The greatest increase in indicators on average
for two varieties over three years of research was in the variant of the experi-
ment with growth regulator Mival-Agro, KRP: tops weight was 42.6% higher,
stems weight was 56.0% higher, leaves weight was 41.5% higher, tuber weight
was 21.4% higher, and the number of tubers was 18.1% higher than the control.

The tops weight on average over three years of research for both varieties
increased by 24.4% when using Ecopin, TPS and by 23.7% when using Mega-
fol, Zh. The stems weight increased by 40.0% and 30.8%, respectively. The leaf
mass indicators were 22.4% for Ecopin, TPS and 25.9% for Megafol, Zh. The
increase in tuber mass reached 16.6% of the control when treated with Ecopin,
TPS and 18.6% when using Megafol, Zh. The number of tubers increased by
15.7% and 10.8%, respectively.
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The use of growth regulators contributed to an increase in both quantitative
and qualitative characteristics of Vympel and Krasa Meshchery potato tubers.
The data on potato yield are presented in Figure 3.

300

250 2432 12 251.3
212.6,. - 9.7 2428

200 0-1

150

100

50

0

t/h Control

1 ontro Megafol, Zh

Mival-Agro, KRP /

Ecopin, TPS

W Vympel variety Krasa Meshchery variety

Fig. 3. Effect of preparations on the yield (t/ha) of potato varieties Vympel
and Krasa Meshchery (average for 2022-2024)

Experimental studies showed that the use of growth regulator Mival-Agro,
KRP during the potato growing season, both on tubers and on plants, led to the
maximum increase in yield compared to the control variant: Vympel - 38.7 dt/
ha (18.2%), Krasa Meshchery - 36.3 dt/ha (17.8%). The use of growth regula-
tors Megafol, Zh and Ecopin, TPS also contributed to an increase in yield, but
to a lesser extent: Vympel - 30.6 dt/ha (14.4%) and 30.2 dt/ha (14.2%); Krasa
Meshchery - 27.8 dt/ha (13.7%) and 26.7 dt/ha (13.1%), respectively.

The analysis of the effect of growth regulators on quality characteristics
of potatoes of Vympel and Krasa Meshchery varieties is presented in Table 3.

According to the results of studies on the quality indicators of potato tubers
of Krasa Meshchery and Vympel varieties when using growth regulators, it could
be concluded that Vympel variety was more responsive to the use of preparations.

Based on characteristics of Vympel variety, it had starch content of 10.2-
13.2% and marketability of 71-94%. From these studies, it could be concluded
that the preparations had a positive increase not only in potato yield, but also
contributed to improving the quality indicators of tubers. Thus, in terms of
starch content, all treatment options with growth regulators exceeded the con-
trol: Megafol, Zh treatment by 12.5%, Mival-Agro, KRP treatment by 14.3%,
Ecopin, TPS treatment by 6.3%.
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Table 3.
Studying the effect of growth regulators on quality indicators of potato
tubers of the studied varieties (average for 2022-2024)

Fraction content to total L
mass )
Starch, = % X
% | BB |ER TR 2B
ELPEe | ELT &
Option 2 2 z z e
2 2 =2 2 2
||| 2|B|2|T|L|T|.E
AEIREIREIREIRE
= Rl el Rl - Bl S sl S
3 3 3 3 3
v o v oz oz
Control 11.2110.2166.8(65.5|24.3125.31 8.9 1 9.2 [91.1(90.8
Megafol, Zh (4 ml/t + 0.4 ml/ha) 12.6{11.3(69.9|68.6(23.3(24.3| 6.8 | 7.1 |93.2(92.9
Mival-Agro, KRP (2 g/t + 20 g/ha)  |12.8]11.8[71.4/70.1{22.9(23.9/ 5.7 | 6.0 [94.3/94.0
Ecopin, TPS (0.1 kg/t + 0.3 kg/ha)  |11.9]10.9(68.8(67.5(23.1(24.1| 8.1 | 8.4 [91.9/91.6

The use of growth regulators influenced the increase in the proportion of
large fraction in the experimental variants on average for two varieties over
three years of research: Megafol, Zh by 4.6%, Mival-Agro, KRP by 6.9%,
Ecopin, TPS by 3.0%.

Conclusion

Thus, the use of the studied growth regulators (Megafol, Zh, Mival-Agro,
KRP, Ecopin, TPS) in conditions of Ryazan region influenced the growth and
development processes of potato plants of Vympel and Krasa Meshchery vari-
eties, which entailed a more intensive development of the generative organs of
the crop, which contributed to the growth of both quantitative and qualitative
indicators of the studied potato varieties.

At the same time, growth regulator Mival-Agro, KRP proved to be more
effective in the complex treatment of tubers before planting (2 g/t); and during
vegetation in the phases of 2-3 leaves and budding (20 g/ha).
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