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Ienp uccnenoBaHus — MOUCK IKOJIOTHYECKH
0e30IacHbIX MyTeil MOBBIIICHUS
KOHKYPEHTOCIIOCOOHOCTH IOJIEBBIX KYJIBTYD,
HCTIONB3Ysl OMOJIOTHYECKHE BO3MOKHOCTH
BO3/I€JIbIBAEMOM KYJIbTYpPbI B YCIOBUSX JIECOCTEITHOM
30HBI YeueHckol PecrryOnmku. UccnenoBanus
npoBozsTcs B 2022—-2023 ronax B JECOCTENHON 30HE
Yeuenckoit Pecrryomuku, B ['ynepmecckoM paiiore. B
KavyecTBe 00bEKTa UCCIIE0BaHNH BEIOPAaH COPT MSTHI
nosieBoit Po3oBckas Apomat. 3ydeHa BO3MOXKHOCTh
MIPEANIOCEBHOM 00pabOTKK CeMSTH pa3TMIHbIMA
KOHIIEHTPAILUSAMHU IPUPOJHOTO PETyIATOpa POcTa
I'ymar+7. IloTepu yposxas nIpu yBEIUUYEHUU
KOJIHM4ecTBa COpHAKOB Ha 1 M2 1o 320 mryk
cocraBuu 7,70 1/ra nnu 6omnee 60% 1o cpaBHEHHIO C
KOHTpOJIeM (YUCTHII OT COpHIKOB moceB). [Ipu
COKpAIIIEHUH KOJIMYECTBAa COPHBIX KOMIIOHEHTOB
L€HO3a MSATHI IOMHMO YBEIHYEHHS KOJIUIECTBA
BPEIHBIX OOBEKTOB MPOUCXOIUT COKPAIIEHHE YPOsKasi
n yxyJumenue ero kadecrsa. Ha ¢one 320 mtyk

COpHBIX pacTeHHi Ha 1 M2 notepu ypoxas 6onee 60%.

3HAYNTEIHHO COKPAIIAIOTCS OTEPH ypoxKash Ha oHe
npearnoceBHoi oopadorku cemsH 0,01% pacTBopom
I'ymar+7. JlanbHeliee yBeauueHUe KOHLEHTPaLu1
I'ymat+7 (0,02%) oka3pIBaeT yrHeTaromnee
BO3JICHCTBUE HA KYJIbTYpHbIE pacTeHus. Iloces
cemeHamu, obpabdoranasMu 0,01% pacTBopoM
I'ymara + 7, xapakTepHu30BaJICsl MEHBILIEH
MIPOAOIKUTEIBHOCTEIO KPUTUYECKOT O IEPHOAA
BPEIOHOCHOCTH — 23 CYTOK. 26 CYyTOK COCTaBIIsIET
MIPOAOJKUTEIBHOCTE KPUTUYECKOT O IEPHOAa
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The objective of the study is to find environmentally
friendly ways to increase the competitiveness of field
crops using the biological potential of the cultivated
crop in the forest-steppe zone of the Chechen
Republic. The studies are conducted in 20222023 in
the forest-steppe zone of the Chechen Republic, in the
Gudermes district. The Rozovskaya Aromat variety of
field mint was chosen as the object of the study. The
possibility of pre-sowing seed treatment with various
concentrations of the natural growth regulator
Humate+7 was studied. Crop losses with an increase in
the number of weeds per 1 m2 to 320 pieces amounted
to 7.70 t/ha, or more than 60% compared to the control
(weed-free sowing). With a decrease in the number of
weed components of the mint cenosis, in addition to an
increase in the number of harmful objects, there is a
decrease in the yield and a deterioration in its quality.
Against the background of 320 weeds per 1 m2, yield
losses are more than 60%. Crop losses are significantly
reduced against the background of pre-sowing seed
treatment with a 0.01% solution of Humate+7. A
further increase in the concentration of Humate+7
(0.02%) has a depressing effect on crop plants. Sowing
with seeds treated with a 0.01% solution of Humate+7
was characterized by a shorter critical period of
harmfulness — 23 days. The critical period of
harmfulness of weeds is 26 days when sowing with
seeds treated with a 0.02% solution of Humate+7


mailto:khava.sulumkhanova@bk.ru
mailto:magomadov.02@mail.ru
mailto:okazarina73@mail.ru
mailto:khava.sulumkhanova@bk.ru
mailto:magomadov.02@mail.ru
mailto:okazarina73@mail.ru

Hayunsrit )xypaan KyoI'AY, Ne211(07), 2025 rox 2
BPEZOHOCHOCTH COPHSKOB IIPH [IOCEBE CEMEHAMH,

obpabotanasmMu 0,02% pactBopom 'ymara + 7

Kimouessle coBa: MSATA ITOJIEBAS, Keywords: MINT, WEED INFECTION, GROWTH

3ACOPEHHOCTD, PEI'VJISITOP POCTA, REGULATOR, WEEDS, REDUCTION
COPHBIE PACTEHUNS, CHUXKEHHNE

http://dx.doi.org/10.21515/1990-4665-211-050

Introduction. Field mint (Metha arvensis) is a common perennial
medicinal plant that is becoming increasingly popular. Raw materials are widely
used in Its green mass is widely used in the food, perfume and pharmaceutical
industries [1, 3, 5].

The main reason for the decrease in the production of green mass is the
high infestation of crops. It is extremely important to ensure the absence of
harmful objects in mint crops, since the use of chemical plant protection
products in its crops should be minimized. Weeds are especially dangerous,
since in addition to direct damage, they are reservoirs of pests and pathogens [4,
6, 8]. According to environmental monitoring, the Chechen Republic is one of
the ecologically safe regions of the Russian Federation - this explains its
attractiveness for the cultivation of medicinal plants.

Based on the above, the relevance of the research topic is beyond doubt.

The aim of the study is to find environmentally friendly ways to increase
the competitiveness of field crops, using the biological capabilities of the
cultivated crop in the conditions of the forest-steppe zone of the Chechen
Republic.

Research methods. To achieve the set goal, two model field experiments
were laid down for the first time in the Chechen Republic in the mint
agrocenosis, where a given weed infestation of the crop took place - the number
of weeds increased in geometric progression; the second experiment - the
duration of the crop care techniques was changed. The basis is the
Methodological Guidelines for the Study of Economic Thresholds and Critical
Periods of Harmfulness of Field Crops.

http://ej.kubagro.ru/2025/07/pdf/50.pdf
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Research is being conducted in 2022-2023, in the forest-steppe zone of
the Chechen Republic, Gudermes district. The Rozovskaya Aroma variety of
field mint was selected as the object of the study. The possibility of pre-sowing
seed treatment with various concentrations of the natural growth regulator
Humate+7.

Results of the study. The first stage of the study was to determine the
species composition of the weed component as an independent harmful object
and as a reservoir of pests and diseases of the crop [7, 10].

In accordance with the Atlas of Weeds (Amaeva, 2024), the floristic
composition of the weed component was determined. During the survey of the
mint cenosis, weeds representing 13 families were discovered: Ambrosia
artemisiafolium(L.),Eshinochloa crus-galli (L.),Amaranthus retroflexus (L.),
Convolvulus arvensis (L.),Avena fatua (L.), Setaria viridis (L.), Elytrigia repens
(L.),Ambrosiatrifida (L.),Abutilon theophrasti (Medicus),Conyza Canadensis
(L.), Chenopodium album (L.), Cynodon dactylon (L.), Papaver rhoeas (L.),
Asclepias syriaca (L.),Phleum pratense (L.),and others (Fig. 1) [2, 4, 9].
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Figure 1. Occurrence of weeds during the process of laying out field
experiments to determine critical periods of weed harmfulness in mint
crops (2022-2023).
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As can be seen from Figure 1, late spring weeds predominate, which is
explained primarily by the period of plant growth.

The biomass of the weed component is the main indicator of the intensity
of photosynthesis and growth processes in them. The biomass of the weed
component is the main indicator of the intensity of photosynthesis and growth
processes in them. Therefore, one of the tasks was to determine the relationship
between the number and air-dry mass of weeds per 1 m?, as well as the effect of
pre-sowing treatment of mint seeds with the growth regulator Guma + 7 on this
indicator (Table 1).

Table 1. Relationship between the number and air-dry mass of weeds per 1
m? of field mint sowing (2022-2023)

Weeds in the A mass of weeds, Weight of 1 weed plant
cenosis, pcs/m’ G from min. clogged,%
1 2 3 1 2 3 1 2 3
5 3435 | 307.2 | 270,5 | 68,7 | 61.4 | 54.1 - - -
10 515,0 | 453,0 | 389,0 | 515 | 453 | 389 | 749 | 73.8 | 720
20 8446 | 744,0 | 630,0 | 422 | 37.2 | 315 | 615 | 60.7 | 58.3
40 1472.4 | 1220,5|1008,0| 36.8 | 30.5 | 252 | 53.6 | 49.6 | 46.7
80 2267.2 |1960,0 | 1640,0 | 28.3 | 245 | 205 | 41.2 | 39.9 | 38.0
160 3371.2 | 2460.7|2048,0 | 21.0 | 154 | 128 | 30.7 | 25.0 | 23.7
320 4512,0 | 3720,5|3200,0 | 14.1 | 11.6 | 10.0 | 205 | 19.0 | 18.6

Note: 1 — without Humate+7; 2 — Humate+7 (0.01%); 3 — Humate+7 (0.02%)

Against the background of the maximum density of weeds per 1 m* — 320
pieces, their air-dry mass was 4512.00 g/m®. At the same time, the minimum
density (5 pieces/m2) was 343.5 g/m® Thus, in comparison with the minimum
infestation, the indicator increased more than 13 times.

The use of a growth regulator, a derivative of humic substances of natural
origin, Humate+7 (0.01%), at the stage of preparing seeds for sowing made it
possible to reduce the mass of weeds with minimal contamination to 307.2 g/m®
and against the background of maximum infestation, the biomass increased by

12 times - to 3720.5 g/m?, which indicates an increase in the competitiveness of

http://ej.kubagro.ru/2025/07/pdf/50.pdf
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the crop. A further increase in the concentration of the growth regulator to
0.02% contributed to an insignificant reduction in the biomass of the weed
component - it increased by 11.8 times with maximum infestation.

The weight of one weed plant with minimum infestation in the variant
without pre-sowing seed treatment is 68,0 g, against the background of
maximum infestation it decreases by 4,8 times and is 14,1 g. Against the
background of pre-sowing seed treatment with a solution of Humate+7 at a
concentration of 0,01% with minimum infestation — 61,4 g and 11.6 g, or 5,3
times, respectively. 54,1 g is the weight of one specimen with minimum
infestation against the background of pre-sowing treatment with a solution of
Humate+7 at a concentration of 0,02%. At 320 pcs/m® — 10,0 g, that is, 5.4 times
less.

All of the above points to intraspecific competition between the
components of the weed cenosis. At the same time, increasing the concentration
of the growth regulator used for pre-sowing seed treatment ensures an increase
in the competitiveness of the crop without having a positive effect on the growth
of the weed component of the cenosis.

It is important to evaluate the intensity of growth processes in cultivated
plants. One of the main indicators is the intensity of photosynthesis, as a process
underlying the production of sustainable yields. The intensity of photosynthesis
is indirectly determined by the amount of pigments determined by the
photometric method (Fig. 2) [1, 8].

http://ej.kubagro.ru/2025/07/pdf/50.pdf
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Figure 2. Chlorophyll level, mg/g in mint leaves (Rozovskaya Aroma
variety) (2022-2023)

Based on Figure 2, it can be concluded that against the background of an
increase in the number of weeds per 1 m2, the content of pigments in the leaves
of the cultivated plant decreases, which indicates a decrease in the intensity of
photosynthesis and speaks of interspecific competition. After pre-sowing
treatment of seeds with a solution of Humate + 7 at a concentration of 0.01%,
the content of pigments increased, and therefore the intensity of photosynthesis
increased, and an inverse correlation was noted. With a further increase in the
concentration of Humate + 7 to 0.02%, the content of pigments was not noted, in
addition, one can speak of some depressing effect of the increased concentration
of the growth regulator on the cultivated plant.

During the establishment of the species composition of the weed
component, it was noted that the retroflex amaranth grew in all variants of the
experiment. It is for this reason that this weed was chosen to determine the

content of pigments (Fig. 3).
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Figure 3. Pigment levels in Amaranthus retroflexus leaves
(2022-2023)

As can be seen from the diagram, with an increase in the number of weeds
per 1 m2, the intensity of photosynthesis and the content of pigments in the
leaves decreased inversely proportional to the number. For example, in the
variant with the minimum number of weeds in the leaves of the studied weed,
the chlorophyll content was 1.43 mg / g, and with an increase in the number of
weeds to 320 pcs / m2, this figure decreased by 2.2 times and was 0.65 mg / g.
In the variant where mint seeds were treated before sowing with the preparation
Humate + 7 at a concentration of 0.01%, the chlorophyll content in the weed
leaves significantly decreased, indicating a marked increase in the
competitiveness of the cultivated plant. An increase in the concentration of
Humate + 7 to 0.02% ensured a further decrease in the pigment content in the
leaves of the weed.

All of the above can be considered as a basis for the conclusion about
intraspecific and interspecific competition in sowing. At the same time, the use
of Humate+7 in a concentration of 0.01% ensured an increase in the
competitiveness of mint plants, and a further increase in the concentration had a
depressing effect on mint plants, which is confirmed by a decrease in the content

of pigments in its leaves.
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Crop losses with an increase in the number of weeds per 1 m2 to 320
pieces amounted to 7.70 t/ha or more than 60% compared to the control (sowing
clean from weeds). Thus, the yield decreased by 2.5 times. Crop losses in the
variants where the seeds were treated with a 0.01% solution of Humate+7 before
sowing: 1.09-7.30 t/ha or 7.45-49.83%. With an increase in the concentration of
Humate+7 to 0.02%, a decrease in yield was noted, which is a consequence of
its inhibitory effect (Table 2).

Table 2. — Relationship between the number of weeds per 1 m2 and mint
yield (Rozovskaya Aroma variety) (2022-2023)

Number of Yield, t/ha Crop losses

weeds in the t/ha %
cenosis, pcs/m? [ ¢ > 3 1 > 3 1 > 3
0 12.80 | 14.65 | 13.77 - - - - - -
5 11.25 | 1356 | 12.47 | 155 | 1.09 1.30 [12.11]| 7.45|9.44
10 10.40 | 1290 | 12.10 | 240 | 1.75 1.67 |[18.75|11.94|12.70
20 9,10 11.47 | 10.86 | 3.70 | 3.18 291 [28.90(21.70|23.09
40 8.00 10.09 9.65 480 | 4.60 412 |37.50(31,12(33.40
80 7.10 9.35 8.29 570 | 5.30 5.48 |44.53(36.17|39.79
160 6.23 8.41 7.56 6.57 | 6.24 6.21 [51.32(42.59|45.10
320 5.10 7.35 6.65 770 | 7.30 7.12 160.15(49.83|51.70

Note: 1 — without Humate+7; 2 — Humate+7 (0.01%); 3 — Humate+7 (0.02%)

At the final stage of the work, the critical period of harmfulness is the
time interval after which the joint growth of weeds and crops will not cause
damage to the latter (Fig. 4).

1.
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Figure 4. — Critical period of weed harmfulness of mint crops (Rozovskaya

Aroma variety) (2022-2023) (1. — sowing seeds without treatment; 2. — seeds
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treated with 0.01% solution of Humate+7; 3. — seeds treated with 0.02%

solution of Humate+7

In the sowing carried out with seeds without treatment, the critical period
of weed harmfulness was 30 days from the moment of emergence. Sowing
produced by seeds treated with 0.01% solution of Humate + 7 was characterized
by a shorter duration of the critical period of harmfulness - 23 days. 26 days is
the duration of the critical period of weed harmfulness in sowing with seeds
treated with 0.02% solution of Humate + 7. Thus, a pronounced inhibitory effect
of an increased concentration of the growth regulator on the growth and
development of mint plants is noted.

It can be concluded that the use of a solution of Humate + 7 at a
concentration of 0.01% for pre-sowing seed treatment allows to reduce the
duration of the critical period of weed harmfulness, and therefore reduce the
level of spread of other harmful objects. This will ultimately ensure a reduction
in the pesticide load, which is very important in the cultivation of medicinal
plants.

Conclusion. When reducing the number of weed components of the mint
cenosis, in addition to an increase in the number of harmful objects, there is a
decrease in the yield and deterioration in its quality. Against the background of
320 weeds per 1 m2, yield losses can reach more than 60%. Crop losses are
significantly reduced against the background of pre-sowing seed treatment with
a 0.01% solution of Humate + 7. At the same time, a further increase in the
concentration of Humate + 7 (0.02%) has a depressing effect on crop plants.
Sowing with seeds treated with a 0.01% solution of Humate + 7 was
characterized by a shorter critical period of harmfulness - 23 days. 26 days is the
duration of the critical period of harmfulness of weeds when sowing with seeds

treated with a 0.02% solution of Humate + 7
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