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Lenp uccnenoBanus — H3y4eHUE BO3ZMOKHOCTH
YMEHBIIEHUS IPOJOKUTENILHOCTH KPUTHYECKOTO
HEPUOJIa BPEAOHOCHOCTH COPHON PAaCTUTENBHOCTU
MyTeM MPUMEHEHHs peryasaTopa pocra 'ymar+7 B
arpoLeHo3¢e Pa3INYHBIX BUJOB MATHI B JIECOCTENH
Yeuenckoit Pecrryommkn. MccnenoBanue
npoBoAusIoch B 2022-2025 rr. B MOACTHHOM
MIOJIEBOM OIIBITE, /1€ MOAEIHPOBATIACh pa3IndyHas
MIPOIOJKUTEIBHOCTS IIPHEMOB yXOJia 33 OCEBaMHU
MSATHI B JIECOCTENHOM 30He YedeHnckoil PecryOimkn
Ha MTOYBaX, THIIMIHBIX JJIS 3TOH 30HHI.
Hcnonp3oBanuck ABa BUAa MATHL: II0J€Bas, COPT
IMamsatu Kupuuenko u nepeunasi, copt Po3osckas
Apowma. o pesynbraTam MpoBEAEHHOIO
UCCIIEI0BaHMS MOXKHO CJIENAaTh CIEAYIOIUe
BBIBOIBI. VICcIIOIB30BaHUE PETYIATOPOB POCTA
MPUPOAHOTO IPOUCXOKACHUS HA OCHOBE
MIPOM3BOTHBIX T'YMHHOBBIX BEIIIECTB ITO3BOJISET
COKPATHUTh IPOIOIDKUTEIEHOCTh KPUTHUECKOTO
Meproa BPETOHOCHOCTH COPHOIIOIIEBOTO
KOMIIOHEHTA B arpoIIeHO3€ MATHI, 9TO 0COOEHHO
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The aim of the study is to investigate the possibility of
reducing the duration of the critical period of
harmfulness of weeds by using the growth regulator
Humate+7 in the agrocenosis of various types of mint
in the forest-steppe of the Chechen Republic. The
study was conducted from 2022 to 2025 in a simulated
field experiment, which simulated different durations
of mint crop management practices in the forest-steppe
zone of the Chechen Republic on soils typical for this
zone. Two mint species were used: field mint, the
Pamyati Kirichenko variety, and peppermint, the
Rozovskaya Aroma variety. Based on the results of the
study, the following conclusions can be drawn. The
use of natural growth regulators based on humic
substance derivatives can reduce the critical period of
weed damage in mint agrocenosis, which is especially
relevant today, given the desire of scientists and
agricultural practitioners to reduce pesticide loads and,
consequently, strengthen food security. Thus, the use
of this growth regulator reduced the critical period of
infestation in peppermint crops (Rozovskaya Aroma
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aKTyaJIbHO Ha COBPEMEHHOM JTale B KOHTEKCTE variety) to 18 days, and in field mint (Pamyati
CTPEMJICHUSI YUCHBIX U arpapUeB-MPAKTHKOB K Kirichenko variety) to 20 days. Consequently, the
CHIKCHUIO TICCTHIMIHON HATPY3KH, H, production of environmentally friendly field mint raw
CIIeIOBATENIbHO, YKPETIIICHHIO TIPOIOBOJILCTBEHHON — Materials is possible in the forest-steppe zone of the
6esomacHocTH. Tak, HCIONB30BAHNE YKA3aHHOTO Chechen Republic

perynsaropa pocra no3BOJUIO COKPAaTUTh
KPUTUYECKUH NEPUOJ] BPEJOHOCHOCTH B IIOCEBAX
MSATHI IepeuHoil, copT Po3zoBckas Apoma 1o 18
JIHEH, a B [TOCEBaX MATHI N0JIeBOH, copT [lamsaTu
Kupuuenko, o 20 aueii. CnenoBatenbHO, B
JecocTenHoi 30He YeueHckoii PecrryOmuku
BO3MOKHO ITPOU3BOJCTBO 3KOJIOTMUYECKH YUCTOTO
CBIPbSI MSTHI MTOJIEBOM

Kirouessie ciosa: MSTA, CbIPBEBAS BA3A, Keywords: PEPPERMINT, RAW MATERIAL BASE,
®JIOPUCTUYECKUI COCTAB, FLORISTIC COMPOSITION, WEED
COPHOITIOJIEBOM KOMITOHEHT, ITOTEPU COMPONENT, CROP LOSS, CRITICAL PERIOD
YPOXAS, KPUTUYECKHA [IEPUOJ] OF HARMFULNESS

BPEJOHOCHOCTH

http://dx.doi.org/10.21515/1990-4665-218-042

Introduction.

Currently, herbal-based medicinal products are preferred. Consequently, a
demand for medicinal plant raw materials has arisen. Research is needed to
explore the possibility of expanding the area of their cultivation in the Russian
Federation [4, 6, 12].

The importance of mint cultivation is difficult to overstate. The raw
material is essential in many industries. In addition to its well-studied uses, mint
IS now a component of the urban environment. Under current conditions, a
severe shortage of raw materials has arisen due to the crisis in the industry.
Measures to strengthen the domestic raw material base for this crop are
essential. The Chechen Republic possesses all the necessary conditions and can
compete with such cultivation regions as Krasnodar Krai, the Republic of North
Ossetia-Alania, and the Republic of Crimea. Cultivation of mint, despite the
high percentage of manual labor, is economically profitable, since the crop is
characterized by high productivity, resistance to unfavorable environmental
conditions and non-target objects of the agrocenosis [5, 13, 14].

The scientific novelty lies in the fact that for the first time in the Chechen

Republic a model field experiment was conducted, clearly demonstrating the
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importance of determining the critical period of harmfulness of the weed
component and the feasibility of improving measures to combat weed
vegetation, taking into account the biological potential of the crop.

The aim of the study is to investigate the possibility of reducing the
duration of the critical period of harmfulness of weeds by using the growth
regulator Humate+7 in the agrocenosis of various types of mint in the forest-
steppe of the Chechen Republic.

Research methods.

The study was conducted from 2022 to 2025 in a model field experiment
simulating different durations of agrotechnical measures for growing mint in the
forest-steppe zone of the Chechen Republic on soils typical for this zone. The
experiment was replicated four times, the plot area was 25 m2. Two weed
component censuses were conducted: a quantitative-species census during the
flowering phase and a quantitative-weight census before harvesting. The
duration of care measures was simulated through manual weeding. Two mint
varieties were used: field mint, the Pamyati Kirichenko variety, and peppermint,
the Rozovskaya Aromatnaya variety. The vegetation period of the studied
varieties is approximately 120 days. Climatic conditions during the study period
were favorable for growing all components of the agrocenosis [10].

Results and discussion.

The technology of mint cultivation is generally accepted for the zone [10].

The occurrence of weeds is shown in Table 1.
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Table 1. - Frequency of occurrence of weeds in the mint agrocenosis (forest-
steppe zone of the Chechen Republic) (2022-2025) [2]

Types of weeds Experience options
1 2| 3| 4[5 ] 6 |7]8
Early spring crops
Galeopsis tetrahit (L.) -/- -+ -+ +/- +/- -+ -+ -+
Chenopodium album (L.) -[- | -+ | - -/+ -+ | 4| - -
Matricaria discoidea (L.) -/- -+ -+ +/- -+ | - | -+
Late spring crops
Amaranthus spp. -/- H- | A+ | A+ | - | | - -
Eshinochloa crus-galli (L.) -/- -+ | +H- +/- +- | HH+ | H- | -
Setaria viridis (L.) -/- -+ | - +/- e N & B S T
Ambrosia spp. -/- -+ | -+ +/- -+ | - | - -
Galinsoga parviflora (Cov.) -/- A+ A+ | | - | - | - H-
Setaria pumila (L.) -/- -+ | - +/- -+ | - | -+ H-
Abutilon theophrastii Medik.) -/- +/- +/- +/- +- | H- | H- | -
Solanum nigrum (L.) -/- -+ -+ +/- W+ | A |+t
Portitlaca olerdcea (L.) -/- -+ | -+ -/- -+ | - | - -
Wintering
Stellaria media (L.) -I- - | | | ] A | 4]
Galium aparine (L.) -/- -+ -+ | At +/- -+ | -+ | -
Papaver rhoeas (L.) -/- -+ | - -/+ -+ | A+ | - -+
Root suckers
Cirsium arvense (L.) -/- -+ -+ |+ +/- +- | - | +H-
Sonchus arvénsis (L.) -/- -+ | -+ | A+ +/- +- | H- | -+
Convolvulus arvensis (L.) -/- +- |+ | A+ | H- | H- | - | -
Coronilla varia (L.) -/- -+ | -+ -/+ -/+ -+ | - -
Rhizomes
Cynodon dactylon (L.) -/- -+ | -l- -/- - | - | -+ A+
Sorghum halepense (L.) -/- -+ | - S+ A+ | - | A
Asclepias syriaca (L.) -/- -+ | -+ -/+ -[+ - | H-| -+
Taproots
Melandrium dioicum (Mill.) -/- -+ H+ | -+ -+ A+ | -+ | -+
Plantago major (L.) -/- St | | | -+ - | A
Rumex confertus Willd. -/- -+ | -+ -/+ -+ - | -+ | -+

Note: 1 - 0 pcs/m2; 2 - 5 pcs/m2; 3 - 10 pcs/m2; 4 - 20 pcs/m2; 5 - 40 pcs/m2; 6 - 80 pcs/m2; 7
- 160 pcs/m2; 8 - 360 pcs/m2. The numerator is the Kirichenko Memory variety, the
denominator is Rozovskaya Aroma.
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As can be seen from Table 1, the floristic composition of the weed
component in the agrocenosis of the studied mint species is approximately the
same. It should be noted that late spring weeds predominate (approximately
65%), which can be explained by the specific cultivation technology of the crop.
Of the quarantine weeds, a small number of common ragweed was noted.[1, 7,
11].

The critical period of weed damage, according to the Textbook and
Methodological Guide for Conducting Research in Agronomy (Adinyaev, E.D.,
2012), was determined graphically using yield data expressed as a percentage.
The control variant was a crop cleared of weeds throughout the growing season
(Tabl.2-3, Fig. 1).
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Figure 1. Determination of the critical period of harmfulness of weeds in the

agrocenosis of various types of mint against the background of the use of a

growth regulator (forest-steppe zone of the Chechen Republic) (2022-2025)
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Table 2 - Critical period of weed harmfulness in the agrocenosis of various mint species in the forest-steppe zone of the

Chechen Republic (2022-2025)

Beginning of care

Yield, t/ha

2022

2023

2024

2025

average

%

10 days from emergence

12,97/9,22

13,81/9,05

12,30/8,70

14,05/9,68

13,28/9,16

77,66/68,10

20 days from emergence

15,22/10,16

14,96/10,52

13,43/9,80

14,75/10,83

14,59/10,32

85,32/76,72

30 days from emergence

16,26/11,84

15,51/11,46

14,14/10,43

15,14/11,56

15,26/11,32

89,23/84,16

40 days from emergence

16,78/12,52

16,11/12,29

14,81/11,29

16,34/12,57

16,01/12,16

93,62/90,40

50 days from emergence

17,14/13,06

16,66/13,03

15,58/12,04

17,09/13,07

16,61/12,80

97,13/95,16

Sowing is clean throughout the growing season

17,30/13,61

17,00/13,40

16,40/12,80

17,70/13,99

17,10/13,45

100,0/100,0

10 days from emergence of seedlings is clogged

16,98/13,07

16,84/12,86

15,30/12,29

17,16/13,02

16,57/12,81

96,90/95,25

20 days from emergence of seedlings is clogged

15,12/11,29

14,77/11,26

13,45/10,75

15,46/11,78

14,70/11,27

85,96/83,78

30 days from emergence of seedlings is clogged

12,97/10,61

12,75/10,45

12,30/9,98

14,74/11,04

13,19/10,52

77,13/78,21

40 days from emergence of seedlings is clogged

12,42/9,93

12,07/9,78

11,64/9,14

13,11/10,21

12,31/9,76

72,00/72,56

50 days from emergence of seedlings is clogged

11,42/9,39

11,22/9,25

10,82/8,46

11,90/9,56

11,34/9,16

66,34/68,10

Weedy throughout the growing season

9,68/8,30

9,52/8,17

9,18/7,81

10,02/8,52

9,60/8,20

56,14/60,95
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The research examined the growth and development of all components of
the agrocenosis, specifically assessing the rate of photosynthesis in both the
weed and crop components. It was found that the rate of photosynthesis
increased with the use of the natural growth regulator Humate+7, which
enhanced the competitiveness of the crops. It should be noted that field mint
plants are more sensitive to this growth regulator than peppermint plants (Fig. 2)
[3, 8, 9].
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Figure 2. Determination of the critical period of harmfulness of weeds in the
agrocenosis of various types of mint (forest-steppe zone of the Chechen
Republic) (2022-2025)
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Table 3 - Critical period of weed harmfulness in the agrocenosis of various mint species in the forest-steppe zone of the

Chechen Republic (2022-2025)

Beginning of care

Yield, t/ha

2022

2023

2024

2025

average

%

10 days from emergence

13,09/10,65

15,41/11,05

14,46/11,70

14,08/10,68

14,26/11,02

77,95/74,00

20 days from emergence

15,50/12,76

16,80/12,00

15,03/12,40

15,55/13,00

15,72/12,54

85,90/84,20

30 days from emergence

15,79/13,07

17,10/12,65

15,43/12,76

16,00/13,36

16,08/12,96

87,92/87,00

40 days from emergence

17,10/13,47

17,90/13,00

16,06/13,90

16,62/14,07

16,92/13,61

92,51/91,40

50 days from emergence

17,65/13,56

18,40/14,03

16,90/14,14

17,09/14,87

17,51/14,15

95,73/94,96

Sowing is clean throughout the growing season

18,68/14,61

17,95/14,40

18,91/14,80

17,66/15,79

18,30/14,90

100,0/100,0

10 days from emergence of seedlings is clogged

17,02/14,91

16,39/13,86

17,19/13,29

16,80/12,82

16,85/13,72

92,10/92,10

20 days from emergence of seedlings is clogged

15,48/14,45

14,40/12,26

15,91/11,55

15,25/11,78

15,26/12,51

83,40/84,00

30 days from emergence of seedlings is clogged

14,13/13,51

15,27/11,35

14,30/10,70

13,74/11,04

14,36/11,65

78,50/78,20

40 days from emergence of seedlings is clogged

13,88/11,39

14,00/10,98

12,92/10,14

12,24/10,61

13,26/10,78

72,48/72,40

50 days from emergence of seedlings is clogged

11,63/11,08

12,96/10,05

12,18/9,46

10,91/10,01

11,92/10,15

65,17/68,12

Weedy throughout the growing season

11,01/10,62

12,06/9,89

11,47/8,81

10,20/9,52

11,01/9,71

60,21/65,19
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As can be seen from Figure 1, the critical period of harmfulness of weeds
in the agrocenosis of Poles mint, variety Pamyati Kirichenko is 25 days from the
moment of emergence, peppermint, variety Rozovskaya Aroma - 20 days.

The use of a natural growth regulator based on humic derivatives,
Humate+7, reduced the critical period of weed damage in the Rozovskaya
Aroma peppermint agrocenosis to 18 days and the Pamyati Kirichenko variety
of field mint to 20 days.

Conclusion.

The following conclusions can be drawn from the results of the study. The
use of natural growth regulators based on humic derivatives can reduce the
critical period of weed damage in mint crops, which is particularly relevant
today, given the efforts of scientists and agricultural practitioners to reduce
pesticide loads and, consequently, improve food security. The use of this growth
regulator reduced the critical period of damage in peppermint (Rozovskaya
Aroma variety) to 18 days, and in field mint (Pamyati Kirichenko variety) to 20
days. Consequently, the production of environmentally friendly field mint raw
materials is feasible in the forest-steppe zone of the Chechen Republic.
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