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Iens nccnenoBaHust — U3ydeHUE BO3MOKHOCTH
MPUMEHEHHUS PEryIaTOPOB POCTA B NOBBIICHUU
6MOJIOTHYECKOT0 MOTEHITHAaJIa COPTOB KapToders,
pPallOHUPOBAHHBIX HA TeppUTOpUM YeueHCKoi
Pecny6nuku. ViccrnenoBanust mpoBomiuCh B 2024-
2025 rr. B yCIOBUSIX JIECOCTETHON 30HBI
UYeuenckoit PecmyOnnku, B ['yaepmecckom paiioHe.
Hcrons30BaHbl OTEYECTBEHHBIE CTOIOBBIC
paHHecHenble copTa KapTodens, palOHUPOBaHHbIE
B UeueHckoii Pecrybmuke KoposeBa Anna u
I'ynnusep. B kauecTBe perynsTopa pocTa B OIbBITE
HCIIOJNIb30BaH Mpernapar Ha OCHOBE MPUPOTHBIX
IIPOU3BOJHBIX TYMUHOBBIX BelllecTB I'ymar+7.
ITpumeneHue perynsaTopa pocTa Jyis
MPEoca0uHON 00pabOTKH KiTyOHEH
CIOCOOCTBOBAJIO 3HAYUTEIIFHOMY COKPAIICHHIO
BUIOBOTO Pa3HOOOPAa3Ns U YUCICHHOCTU
HeIleJIeBBIX 00BEKTOB B €ro Mmocaakax. B xoxe
MPOBEAEHHOT0 HCCIEJOBAHUS MOXKHO YCTAHOBUTh
HOJIOXKUTEIBHOE BIMSHHUE HA MOBBIILICHHUE
KOHKYPEHTOCIIOCOOHOCTH IPEANOCa0UHOMN
o6pabotku xryoHel kaprodens 0,1% pacTBopom
peryasTopa pocTa Ha OCHOBE T'YMUHOBBIX BEILIECTB
I'ymat+7. Mcxoast U3 BEIIEU3I05KEHHOTO,
11e51eco00pa3HOCTh MIPUMEHEHHS PETYISITOPOB
pocTa Ha OCHOBE IIPUPOIHBIX TYMUHOBBIX BEIIECTB
T'ymar+7 mans mpeanocanodHoit 00paboTKu
KiTyOHel kapToers He BRI3bIBAET COMHEHUI
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The objective of this study was to investigate the
feasibility of using growth regulators to enhance the
biological potential of potato varieties zoned for the
Chechen Republic. The research was conducted in
2024-2025 in the forest-steppe zone of the Chechen
Republic, in the Gudermes district. The early-ripening
domestic table potato varieties, Queen Anna and
Gulliver, zoned for the Chechen Republic, were used.
A preparation based on natural humic derivatives,
Humate+7, was used as a growth regulator in the
experiment. The use of a growth regulator for pre-
planting treatment of tubers contributed to a significant
reduction in species diversity and the number of non-
target species in its plantings. The study demonstrated
a positive effect on the competitiveness of potato
tubers treated pre-plant with a 0.1% solution of the
humic-based growth regulator, Humate+7. Based on
the above, the feasibility of using Humate+7, a natural
humic-based growth regulator, for pre-plant treatment
of potato tubers is beyond doubt
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Introduction. Today, implementing measures to ensure food security
and produce environmentally friendly agricultural products has become a
priority. It is essential to fully realize the potential of agrocenoses without
disturbing the ecosystem balance. Growth regulators are successfully used to
address the challenges facing agricultural scientists [3, 8].

Due to the imposed sanctions, the volume of agrochemicals used has
significantly decreased, while the number of non-target crops has increased
significantly, as they have become resistant to the effects of existing
agrochemicals. Natural growth regulators are designed to ensure the full
realization of the biological potential of field crops [4, 6, 9].

The main advantage of using growth regulators is reducing the stress
effects of agrochemicals and realizing the crop's biological potential. This is
extremely important for smart and environmentally friendly farming [2, 11, 12].

Potato production is highly relevant today, as import substitution has
created a demand for potatoes not only as a food product but also as a raw
material for the processing industry. The production of planting material for
domestic agricultural producers is also crucial. Varieties must be adapted to
specific soil and climate conditions and resistant to non-target pests common in
Russia [5, 7? 10].

Purpose of the study— study of the possibility of using growth regulators
to increase the biological potential of potato varieties zoned in the Chechen
Republic.

Place, conditions and methods of the study. The studies were conducted

in 2024-2025 in the forest-steppe zone of the Chechen Republic, in the
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Gudermes district. The experiment was based on the Guidelines for the Study of
Economic Thresholds and Critical Periods of Weed Harmfulness in Agricultural
Crops (1985) and the Guidelines for Conducting Experiments with Herbicides.
The experiment was repeated four times. The plot area was 25 m2. The number
of weeds was modeled by cutting off the above-ground part of excess specimens
with scissors every two weeks. Domestic early-ripening table potato varieties
Koroleva Anna and Gulliver, zoned in the Chechen Republic, were used. A
preparation based on natural derivatives of humic substances, Humate+7
(produced in Irkutsk), was used as a growth regulator in the experiment [6, 8].

Results and discussion. At the first stage of the study, the species
composition of non-target objects of plantings of the studied potato varieties was
determined (Tables 1-2).

http://ej.kubaqgro.ru/2026/04/pdf/41.pdf
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Table 1 — Non-target objects of potato agrocenosis (Gulliver variety), forest-
steppe of the Chechen Republic (2024-2025)

Harmful object Experience options
1 2 3|1 4|5 6 7 8
Blumeria graminis e O Y e O A A e S ey L I
I Alternaria spp. I T O B o I S Y £ I S I -+
Phytophthora I I B I Y R A o A +/-
Aphidoidea e A e Y L I L A Y S A
. Nematoda +- | -+ | - || [+ | - | H-
Leptinotarsa decemlineata O T SO Y N Y ey [ R +/-
Melandrium dioicum (Mill.) - | - - | - - - -
I1I.1 | Plantago lanceolata(L..) -l | - - - - -
RumexXacetosaWilld. - | - | | - - - -
Avena sativa(L.) S I E T C I O I VL S Y C A B
1.1 | Allépia convélvulus(L.) - - - | - - | - -
Chenopodium album (L.) N I I T C C A N I T E I U B
Amaranthus retroflexus (L.) - | | A - - - -
Eshinochloa crus-galli (L.) - | -] - - - - - -
Ambrosia artemisiifolia(L.) - || - - -] -
LI | Ambrosia trifida(L.) - | - - -
Setaria viridis(L.) - - | | | -+
Galinséga parvifiéra (L.) - | - | - - - - - | A+
Chenopodium album(L..) - | - - | - - - -+
Rhaponticum repen(L.) - | - | - - - - -
HLIV Cirsium arvense (L.) S L L I C T E I v L I ER T B
Cirsium arvense (L.) - |+ - | - | -
Convolvulus arvensis (L.) S A R L S B Y R I CR I v O B E
LY Sorghum halepense (L.) S A L R L I Y E I Y E I A T
Tussilago farfara(L.) - | - - A - | | -
Note: numerator — untreated potato tubers; denominator — potato tubers treated with
0.1% solution of Humate+7. Option 1 — weed-free potato plantings; Option 2 — 4
pcs/m2; Option 3 - 8 pcs/m2; Option 4 - 16 pcs/m2; Option 5 - 32 pcs/m2; Option 6 -
64 pcs/m2; Option 7 - 128 pcs/m2; Option 8 - 256 pcs/m2. | — Diseases; Il — Pests; IlI.
— Weeds; Ill.1. — Taproot; IlI.1l. — Early spring; IILII. — Late spring; HIL.IV. — Root
suckers; 111.V. — Rhizome.
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As can be seen from Table 1, powdery mildew, a common disease
affecting plants of the Solanaceae family, was observed in almost all
experimental variants of the Gulliver potato variety. The incidence of Alternaria
blight and late blight was somewhat lower. This is explained by the climatic
conditions of the study period—precipitation typically occurring in the
afternoon and high temperatures in the morning. This explains the relatively
high air humidity. A plant growth regulator used for pre-planting treatment of
tubers significantly increased the competitiveness of potato plants during the
initial period of development—the incidence of pathogenic pathogens was
significantly reduced [9].

During the study period, potato pests such as aphids, nematodes, and the
Colorado potato beetle were observed, which can be attributed to poor choice of
predecessor crops, a common occurrence among agricultural producers. In this
particular case (nematodes), the primary cause was high humidity caused by
prolonged rainfall.

An assessment of the floristic composition of the weed vegetation
revealed a predominance of late spring weeds, which is explained by the
biological characteristics of both the studied crop and its predecessor. During the
experiment, tomatoes were the predecessor to potatoes, which is unfavorable

from the perspective of a scientifically based crop rotation system [1, 2].
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Table 2 — Table 1 — Non-target objects of potato agrocenosis (Queen Anna
variety), forest-steppe of the Chechen Republic (2024-2025)

Harmful object Experience options
1 2 3|1 4|5 6 7 8
Blumeria graminis +- | | [+ |- || | [+ | H-
I Alternaria spp. I I A B S I A Y £ I S I S e B
Phytophthora A | - - |- - | - | -
Aphidoidea S+ - |- | | - 4| -
1. Nematoda +- | [+ | H- |-+ || - - | -
Leptinotarsa decemlineata A S B SR Y £ I & Y S B B I 7 B
Melandrium dioicum (Mill.) I E I E I C L S L I v CR T A
1.1 | Plantago lanceolata(L.) - || A - - | - -
Rumex acetosaWilld. - | - | A A - | - -
Avena sativa(L.) N T O A B E B o e A B C v A
111 | Allépia convélvulus(L.) - | - A - | - -
Chenopodium album (L.) - | -+ | A | - | - -
Amaranthus retroflexus (L.) - | - A - - | - -
Eshinochloa crus-galli (L.) - | - | - A - - | - -
Ambrosia artemisiifolia(L.) - | | o+ | - - -
.1 | Ambrosia trifida(L.) I I T R B o L e B e E I
Setaria viridis(L.) L R B O I o I S I & B A
Galinséga parvifiéra (L.) - - - - | | - | A+
Chenopodium album(L.) SR E N A B T B o I o T E I
Rhaponticum repen(L.) - | - - - - | - -
HLIV Cirsium arvense(L.) S SR I B I o B S ENR Y M B Y ER B B
Cirsium arvense(L..) S A B E L S B B VR T E
Convolvulus arvensis (L.) I e R R I o e N e
Sorghum halepense(L.) R L & I o B I e A A
"n.v
Tussilago farfara(L.) - | - - | | - -+
Note: numerator — untreated potato tubers; denominator — potato tubers treated with
0.1% solution of Humate+7. Option 1 — weed-free potato plantings; Option 2 — 4
pcs/m2; Option 3 - 8 pcs/m2; Option 4 - 16 pcs/m2; Option 5 - 32 pcs/m2; Option 6 -
64 pcs/m2; Option 7 - 128 pcs/m2; Option 8 - 256 pcs/m2. | — Diseases; Il — Pests; IlI.
— Weeds; Ill.1. — Taproot; II.1l. — Early spring; IL.11I. — Late spring; I11.1V. — Root
suckers; 111.V. — Rhizome.
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As can be seen from Table 2, powdery mildew was detected on the Queen
Anna potato plants in almost all experimental conditions, while late blight and
early blight were significantly less common. Queen Anna potato plants
demonstrated greater sensitivity to pre-planting treatment of tubers with a
growth regulator solution, and, as a result, greater competitiveness.

Aphids, nematodes and Colorado potato beetles have become widespread
on the potato variety under study (Queen Anne).

Thus, it can be concluded that the use of a growth regulator for pre-
planting treatment of tubers contributed to a significant reduction in species
diversity and the number of non-target objects in its plantings [6, 10].

The next step was to determine the pigment content in the leaves of the
main weed in potato crops—amaranth. Pigment content, specifically
chlorophylls a and b, was determined photometrically.

As weed numbers increased, pigment content in the leaves of pigweed
(variety Gulliver) decreased. Compared to minimal weed infestation, pigment
content in a field with 256 weeds per square meter decreased as follows:
chlorophyll a by 1.65 times, chlorophyll b by 2.1 times, and carotene by 1.45
times.

The use of a plant growth regulator helped reduce the rate of pigment
decline in the leaves of a weed planted in the Gulliver potato variety. Pre-
planting treatment of tubers with the growth regulator resulted in a 2.03-fold
decrease in chlorophyll a, a 3.0-fold decrease in chlorophyll b, and a 1.57-fold
decrease in carotene. Chlorophyll b was found to be the most significant
decrease.

The pigment content of the leaves of the retroflexus amaranth grown in
early potato crops (the Queen Anna variety) was slightly lower than that of the
Gulliver variety. For example, with the highest weed density, the chlorophyll a
content was 1.6 times lower than in the minimally weedy variant; chlorophyll b
was 1.9 times lower; and carotene was 1.5 times lower.

Applying a natural growth regulator to the pre-planting treatment of
Queen Anna potato tubers resulted in a more significant reduction in pigment

http://ej.kubaqgro.ru/2026/04/pdf/41.pdf
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content in the weed's leaves. Compared to the minimum and maximum

infestations (256 pcs/m?), chlorophyll a content decreased by 2.1 times,

chlorophyll b by 2.6 times, and carotene by 1.8 times. Consequently, the early

Queen Anna potato variety is more responsive to the growth regulator, resulting

in increased plant competitiveness.

The influence of the number of weeds per 1 m2 on the accumulation of

biomass of the weed component is shown in Table 3.

Table 3. - The influence of the number of weeds on the development and

accumulation of their biomass in plantings of different varieties of early

potatoes (2024-2025)

Number of weeds Weight of 1 Reduced A from min blockage,
in sowing, pcs/m2 weed, g/piece masses %
(artificial background) weeds, %
Gulliver variety
4 18.34/17.68 100.00 -/-
8 15.96/15.00 87.00/84.84 13.00/15.16
16 14.95/14.05 81.50/79.46 18.50/20.54
32 13.79/13.08 75.20/73.98 24.80/26.02
64 11.85/11.10 64.61/62.78 35.39/37.22
128 9.80/9.00 53.43/50.90 46.57/49.10
256 8.00/7.32 43.62/41.40 56.38/58.60
HCPys, r/m° 50,24
Queen Anne variety

4 18.98/15.30 100.00 -/-
8 17.29/13.87 91.10/90.65 8.90/9.35
16 16.18/12.90 85.24/84.31 14.76/15.69
32 15.35/11.15 80.87/72.87 19.13/27.13
64 13.86/8.65 73.00/56.53 27.00/43.47
128 10.17/6.24 53.58/40.78 46.42/59.22
256 7.75/5.15 40.83/33.66 59.17/66.34
HCPys, r/m° 56,45

http://ej.kubaqgro.ru/2026/04/pdf/41.pdf
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Note: the numerator is the mass of weeds in the agrocenosis without the
growth regulator; the denominator is the mass of weeds in

the agrocenosis with the growth regulator Humate+7.

As can be seen from Table 3, the weight of one weed specimen growing
in early potato plantings, the Gulliver variety, with minimal infestation (4
pcs/m2) is 18.34 g. With an increase in the number of weeds to 256 pcs/m2, the
indicator decreases to 8.00 g, or by 56.38%. The use of a growth regulator for
pre-planting treatment of potato tubers due to the activation of growth processes
in cultivated plants ensured a decrease in the weight of one weed plant to 7.32 g,
which amounted to 41.00% compared to the minimal (4 pcs/m2) infestation.

The weight of one weed plant with minimal infestation in early potato
plantings of the Queen Anna variety was 18.98 g. With maximum infestation,
the weight decreased and was 7.75 g, or by 59.17%.

In the correlation between the number of weeds per unit area of the
Gulliver variety and the weight of 1 weed plant, the correlation coefficient was
0.8984, a strong inverse correlation is observed (r>0.7). The regression equation:
Y =0.0126x+1.5478; for the Queen Anna variety - 0.7458, also a strong inverse
correlation. The regression equation: Y = 0.0132x+1.6439.

The use of a growth regulator reduced the weight of each weed to 5.15 g
at minimum infestation and 15.30 g at maximum infestation. The weight
reduction per plant was 66.34% and 59.17%, respectively.

Thus, we can conclude that there is intraspecific and interspecific
competition in the agrocenosis of different early potato varieties. An inverse
correlation was established between the weight of a single weed plant and the
number of weeds per square meter. The reduction in the weight of a single weed
plant in the agrocenosis of the early potato variety Queen Anna is more
pronounced, indicating a greater responsiveness of potato plants to the

application of the growth regulator.

http://ej.kubaqgro.ru/2026/04/pdf/41.pdf
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Conclusion. The study demonstrated a positive effect on the
competitiveness of potato tubers treated pre-plant with a 0.1% solution of the
humic-based growth regulator, Humate+7. Based on the above, the feasibility of
using Humate+7, a natural humic-based growth regulator, for pre-plant
treatment of potato tubers is beyond doubt.
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