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WEEDS IN GRAPE AGROPHYTOCENOSES
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In modern economic conditions, scientists search for new technological measures for
controlling the number of weeds, especially perennial ones, which would be highly effective and
low-cost. The purpose of the research is to objectively analyze the effectiveness of technological
measures for controlling the development of pink and gray thistle among industrial grape
plantations taking into account their characteristics and modern control measures. The most
common root and sprout weeds in agrophytocenoses of industrial grape plantations in the south
of Ukraine are pink and gray thistles.

The initial infestation of vineyards by pink and gray thistles occurs due to seeds, and
subsequently the weeds spread extremely rapidly due to the buds formed on horizontal roots.
Despite the biological features of growth and development of pink and gray thistles, the structure
of their root system, they often create a monospecies community, from which all other species of
weed synusia are displaced, and compete quite successfully with grape bushes and many types of
weed phytocoenosis for moisture and nutrients.

Registration of the number and development of weeds at the end of the stage of grape shoot
growth in the areas with fallow land showed that the frequency of spread of pink and gray thistle
plants, as part of different biological and cenotic communities, reached 53.1-57.4% with an
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average number of 3.4-3.7 pcs./m?, which developed along the axis of a row of bushes and a
protective strip. The cultivation of intercrops, winter rye and sour sorrel in the row spacing of
grapes causes qualitative and quantitative changes in the formation of species composition, the
number and development of weeds, including perennial weeds — pink and gray thistle. In the
sectors of row spacing free from intercrops, along the axis of the row of bushes and the protective
strip, the development of pink and gray thistle does not differ significantly from similar processes
in the area with fallow land.

It was found that traditional control measures are ineffective because they do not ensure
complete removal of weeds and require large expenditures of material and financial resources.
The most promising for reducing costs and achieving maximum efficiency in the fight against pink
thistle is the integrated application of agrotechnical, phytocoenological and chemical measures,
with the obligatory consideration of the biological characteristics of the weed development.

Key words: segetal vegetation, weediness, herbicides, analysis of the effectiveness of
technological measures, winter rye, sour sorrel, plant cultivation measures, pink thistle, gray
thistle.

Munkina I.0. Cyuacni 3axo0u 6opomvdu 3 KOpeHenapocmkosumu Oyp’anamu 6
azpogimoyenozax sunozpaoy

B cyyacnux ymoeax eocnooapiosanns edemuvcsi NOWYK HOBUX MEXHONOLIYHUX 3aX00i6
KOHMPONIO yucenbHocmi 6yp 'anie, 0coonueo 6azamopiyHux, Axi 6yau O 8UcoKoeheKmusHUMU
ma manosumpamuumu. Memoio npogedenus 00CniodiceHb € 00 EKMUBHUL AHANI3 eheKMUBHOCT
MEXHONOSTUHUX 3AX00i68 KOHMPONIO PO3GUMKY OCOMY POHCEB020 A CUBO20 CEPed NPOMUCTOBUX
HACaox#ceHb 8UHO2PAY 8paAX08YIoUU iX ocobnueocmi ma cyuacHi saxoou 6opomvou. Hatibinbu
PO3NOBCI00IHCEHUMY KOPEHENAPOCMKOBUMU OYp aHAMU 8 acpOoDimoyeHo3ax NpoMUCIO8UX HaACA-
0o#cenb 6UHOSPAOY Ha NigOHI YKpainu € ocom podceuii ma cusuil.

Tlouamxose NpOHUKHEHHS OCOMY POJICe8020 Ma CUB020 HA BUHOSPAOHUKU 3a0e3neyye
HACIHMA, 4 8 HACIYNHOMY 3a0Yp AHEHICMb NOWUPIOEMbCA HAO36UHALIHO WEUOKUMU MEeMNAMU
3a605KU OPYHLKAM, U0 HOPMYIOMbCS HA 20pU30HMATLHUX KopeHsax. He ousnauuce na 6ionoziuni
0cobnUBOCMI pOCHty ma po38UMKY 0COMI6 POAHCeB020 Ma CUB020, Y008y iX KOpeHeol cucmemu,
B0HU QYdHCe YACMO CIMBOPIOIOMb MOHO 8UO08€ YePYNYBAHHSL, 36I0KU BUMICHAIOMbCA 8CI IHULT 8UOU
Cumy3ii Oyp sinie, 00Cumb YCniuHO KOHKYPYIOMb 3 6UHOSDAOHUMU KYWamu ma 6azamoma 6uoamu
Gimoyenosy Oyp sAHi6 3a 80102y MA NOHCUSHT PEHOBUHUL.

Obnixu uucenrbHocmi ma po3eumky Oyp siHie, npogeodeHi 8 KiHyi ¢asu picm nazomie SUHO-
2pady, Ha OINAHKAX, TPYHM AKUX YMPUMYBABCA Y CIMAHI YOPHO20 NApy NOKA3AMU, WO YACMOoma
NOWUPEHHS. POCTUH OCOMY POAHCEB020 MA CUB020, Y CKAAOI PI3HUX OION020-YEeHOMUYHUX YepYny-
6anv docsaeana 53,1-57,4% 3 cepednvoro uucenvricmio 3,4—3,7 wm./m?, sSKi po36usanocs no oci
PpAOY Kywjie ma 3axucHoi cmyau. Bupowyeanns 6 mMixcpsaooax eunozpady npOMIdJICHUX KyIbmyp,
03UMO20 JHCUMA T WABTIO KUCLO20, 3YMOGIIOE SKICHI MA KIIbKICHI 3MIHU Y (hOPMYBAHHT 8U006020
CKAADY, YUCETLbHOCMI I pO3GUMKY OYD 'aHI8, Y MOMY YUCHi | 6a2amopiuHux — 0CONYy poxHe8o20 ma
cu6020. B cekmopax mixcpsiob, 8ibHUX 810 RPOMINCHUX KVIbIYP, RO OCi psdy KYWie ma 3axuc-
HOI' cMy2u, pO36UMOK OCONY POHCEB020 MA CUBO2O CYMMEBO He GIOPI3HAIOMbCS 810 AHANO2IUHUX
npoyecie Ha OiNAHYI, WO YMPUMYBANACL NOCMIUHO Y CMAHT YOPHO20 napy.

Bemanosneno, wo mpaouyitini 3ax00u KOHMPOII0 Manoepekmueni momy wo He 3abesnedy-
0Mb NOBHO20 8UOANEHHS OYp SAHI8, NOMPeOYIOMb GEIUKUX BUMPAM MAMEPIANbHUX MA DiHaH-
cogux pecypcie. Hailbinow nepcnexmusnum 015 CKOPOYEHHSA gumpam ma OOCACHEHH MAKCU-
Manvhoi epekmugnocmi @ GOPOmMbOI 3 OCOMOM POACEGUM ABNACBC KOMNIEKCHE 3ACMOCYBAHHS
ACPOMeEXHIYHUX, PIMOYEHONOLIUHUX Ma XIMIYHUX 3aX0018, 3 0006 A3KO6UM YPAXyE8anHsIM 6ion0-
2TUHUX 0cODIUBOCEN PO3GUMKY OYD 'AMNY.

Knrwowuogi cnosa: cecemanvha pociunHicms, 3a0yp siHeHicms, 2epOiyudu, ananis egpexmus-
HOCMI TeXHONO2IYHUX 3aX0018, 03UMe JCUMO, WaAGelb KUCIUL, 3aX00u KyTbMugy8aHHs HAaca-
0diCerb, 0COM POdHCesUll, OCOM CUBULL.

Problem statement. In the centuries-long history of agriculture, the problem of
finding effective measures to regulate the number of weeds has always been one of
the most pressing, never stopped being topical. On the long path of searching, the first
and most rational invention was the transition from manual labor to the use of animal
traction in the process of tillage and weed control. Subsequently, the plow was intro-
duced to farming practices, and its widespread use allowed for more effective control
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of the development and reduction of perennial weeds. Today, under modern economic
conditions, scientists search for new technological measures for controlling the number
of weeds, especially perennial ones which would be highly effective and cost-efficient.

Analysis of recent research and publications. The analysis of literature sources
showed that industrial grape plantations are created within 4-5 years and cultivated in
one place for 25-30 years or more. During this time, specific segetal vegetation is formed
among the grape plantations, for the control of which certain measures are applied. The
implementation of them causes large expenditures of financial and material resources,
negatively affecting the efficiency of viticulture [1,2].

The species composition of perennial weeds that infest vineyards includes root and
rhizome, creeping, taproot, corm and bulb weeds. All of them are represented among
vineyards by a different number of species and occupy their own, clearly defined niche.
Perennials include about 260 species, including ornamental plants, honey plants, and
nuisance weeds. The group of root and sprout weeds is particularly diverse, with thistle
as a typical representative, which is characterized by high expansion and resistance to
specially targeted control measures due to the structure of its root system [3,4]. Two
plants that are very similar in biological and morphological characteristics are pink
thistle (Cirzsium arvense) and gray thistle (Cirzsium incanum Fisch), are weeds in vine-
yards. Gray and pink thistles are widespread among many agricultural crops, which
differ in the structure and development of the root system, partly in phenology, and in
the response to measures for controlling their presence among perennial plantations.
The biological and morphological characteristics of pink and gray thistles do not pre-
vent their joint development and their being extremely competitive and harmful to grape
plantations [5]. Snihovyi V.S., Maliarchuk M.P., Sidenko V.P., state that for the for-
mation of 3—4 t/ha of green mass, thistles take out 70-80 kg of nitrogen, 50-55 kg of
phosphorus, and 80-85 kg of potassium from the soil and about 2400-3200 m? of soil
moisture reserves, which would be quite enough to obtain 8-9 t/ha of high quality grape
berries [7]. According to O.0O. Ivashchenko, deep penetration of the root system of pink
thistle into the soil and the presence of a large number of buds on it complicate the use of
traditional measures for controlling the development of pink thistle, significantly reduc-
ing their effectiveness. The gray thistle is more vulnerable to mechanical destruction,
but this requires deep plowing, which is quite costly in vineyards, and can also damage
a significant part of the roots of grapes, and its effectiveness in reducing the number of
weeds does not exceed 7-10% [8].

The study of this issue is very important today, as the hostilities result in damage
to the soil by tanks and other heavy military equipment. The land needs to be restored,
including reclamation and leveling of the earth’s surface [9].

In addition, in the de-occupied territories, weed control measures in grape planta-
tions were insufficient or not carried out at all. Therefore, the study of the impact of
technological measures to control the presence of pink and gray thistle among industrial
grape plantations in the current conditions of the South of Ukraine is undoubtedly a
topical issue that requires further scientific substantiation.

Task statement. The main tasks that were set are:

— to study the effect of weed control measures on biological communities of weeds
in grape agrophytocenoses;

— to determine the impact of technological control measures on the dynamics of
weeds/thistle population in industrial grape plantations.

The aim of the study is to perform objective analysis of the effectiveness of tech-
nological measures for controlling the development of pink and gray thistle among
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industrial grape plantations, taking into account their characteristics and modern control
measures.

Presentation of the main research material. The study of the peculiarities of the
development and formation of the number of pink thistle plants, depending on the meas-
ures for regulating the number and development of weeds, was carried out on the planta-
tions of the Bianca variety, laid out according to the scheme of 3x1.25 m. The plants of
the experimental plot were formed by a two-tier cordon with a bole height of 1.2 m. The
study of the dynamics of formation of the number and mass of pink thistle in vineyards
was carried out in the areas with soil maintenance under the current technology of fallow
land (control) and winter rye and sour sorrel crops with periodic mowing. The grown
green mass of intercrops (winter rye and sour sorrel) was left on the soil surface as mulch.

Studies have shown that two plants that are very similar in biology and morpholog-
ical characteristics are pink thistle (Cirsium arvense) and gray thistle (Cirsium incanum
Fisch), with a ratio of 1:3. The gray thistle is distinguished by a strong white-felted
pubescence of leaves and stems. Plants of pink thistle are almost bare or have slightly
cobweb-like moss. In addition to external morphological features, these two species
differ in the structure and predominant development of the root system. In pink thistle,
the depth of penetration of the root system reaches 4—6 m, and in areas with a shallow
water table of 30-50 cm it does not reach the level of groundwater. The bulk of gray
thistle roots mainly develop in the 30—50 cm soil layer.

The initial penetration of pink and gray thistles into vineyards is provided by seeds,
and in the future the weeds spread extremely quickly due to the buds formed on hori-
zontal roots. Despite the biological characteristics of the growth and development of
pink and gray thistles, the structure of their root system, they often create a monospecies
grouping, from which all other species of weed synusia are displaced, and compete quite
successfully with grape bushes and many types of weed phytocoenosis for moisture and
nutrients. Soil temperature is the regulator of germination of the vast majority of weeds
in vineyards, especially thistles.

Therefore, during the calendar year, three periods of formation of segetal communi-
ties with the participation of thistles are conditionally distinguished in vineyards with
fallow lands: 1) spring, after the temperature passes through +5°C; 2) during the active
vegetation of grape bushes; 3) autumn-winter, which begins after the harvest of ber-
ries, includes the winter period and continues until the air temperature passes through
+5°C in spring. These periods differ in environmental (timing, thermal and water con-
ditions, solar insolation, etc.) and phytocoenotic conditions (lack of competition from
grapes, very little shading). Under these objective circumstances, weed communities,
the so-called chronosynusia, are formed differing in species composition and number.
This development of segetal vegetation is also facilitated by the lack of appropriate
measures for controlling weed infestation during this time, which results in the for-
mation of a large number of weeds in the period from the end of the vegetation of the
bushes of the previous year to the beginning of the growth stage of grape shoots in the
spring of the next year (Table 1).

Every year, at the initial stage of grape development, the composition of biological
and cenotic weed communities includes many species, in which the proportion of per-
ennial plants ranges from 19.7-28.2%, depending on the terms of cultivation of plan-
tations, stocks of vegetative reproduction organs and technological measures for con-
trolling the number and development of segetal vegetation. In addition, the number and
timing of perennial weeds depends on environmental conditions, including water and
thermal conditions, and solar energy intake.
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Table 1
Effect of weed control measures on biological communities of weeds
in grape agrophytocenoses (the stage of grape sap flow, % to the number
of species of biological and phytocoenotic community)

Plantation weed control Biological communities of weeds
measures 1 2 3 4 5 6
chemical and mechanical, control | 28,3 31,6 - 9,3 11,1 19,7

cultivation of sour sorrel in the

. 22,1 15,4 - 17,8 16,5 28,2
row spacing of grapes

cultivation of winter rye in the

. 15,4 17,3 - 20,7 19,0 27,6
row spacing of grapes

1 — ephemerals; 2 — early spring, 3 — late spring, 4 — wintering; 5 — optional and true
biennials; 6 — perennials.

Every year, at the initial stage of grape development, the composition of biological
and cenotic weed communities includes many species, in which the proportion of per-
ennial plants ranges from 19.7-28.2%, depending on the terms of plantation cultivation,
stocks of vegetative reproduction organs and technological measures for controlling
the number and development of segetal vegetation. In addition, the number and timing
of perennial weeds depends on environmental conditions, including water and thermal
conditions, and solar energy intake.

Under satisfactory water and heat conditions, pink and gray thistles appear in vine-
yards in autumn, spring, and throughout the summer growing season. Late autumn this-
tle seedlings develop to the 23 leaf stage and die with the onset of frost. August this-
tle seedlings are more resistant to unfavorable wintering conditions, especially if they
developed under satisfactory water and thermal conditions. In spring, the first seedlings
of pink and gray thistles appear from seeds caused by the high temperature of the upper
0-3 cm soil layer with a number of about 9—12 pcs./m?. In terms of calendar time, the
emergence of seedlings from the seeds of pink and gray thistles, the subsequent for-
mation of leaf rosettes coincides with the stage of grape sap flow. Due to the unstable
weather conditions of this period, pink and gray thistles, having formed a rosette of
leaves with a diameter of 2-3 c¢m, grow and develop very slowly.

The subsequent removal of cut shoots from the vineyard rows, the first tillage and
the application of Roundup herbicide locally, along the axis of the row of bushes, along
with other types of weeds, destroys almost all young plants of pink and gray thistles that
started developing from seeds. New seedlings of pink and gray thistle, from the buds
of perennial rhizomes, begin their growth much later, after reaching a temperature of
8—10°C at a depth of 20-30 cm, and most often observed at the end of the third decade
of April or in the first decade of May, which almost coincides with the beginning of the
growth stage of grape shoots. The delay in the beginning of the development of thistle
rhizomes excludes the phytotoxic effect of the applied herbicide, as a result of which
these plants determine their number in the weed community and potential harmfulness.

At the initial stage, the development and formation of multi-tiered rosettes of pink
and gray thistle is slow, but later, with the improvement and stabilization of the ther-
mal regime, it is significantly accelerated, which contributes to the intensive forma-
tion of aboveground vegetative mass of plants. The beginning of the intensive growth
and development of pink and gray thistles coincides with the beginning of the grape
berry growth stage and continues until the end of the harvest ripening, and very often
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after harvesting. The intensive growth and development of thistles is also facilitated by
the absence of weeds, or their small number, which reduces competition for mineral
resources, moisture, and solar energy.

Registration of the number and development of weeds conducted at the end of the
stage of grape shoot growth in the areas with fallow land showed that the frequency of
spread of pink and gray thistle plants in different biological and cenotic communities
reached 53.1-57.4% with an average number of 3.4-3.7 pcs/m?, which developed along
the axis of a row of bushes and a protective strip.

Outside of this sector, the number of pink and gray thistle plants did not exceed
1-2 pes/m?, which were suppressed in development due to regular mechanical destruc-
tion of rosettes in the process of soil cultivation in this sector of row spacing. The dif-
ference in the number of pink and gray thistle plants is also due to different depths of
tillage, which is shallower in the sector of the axis of the row of bushes and deeper
beyond it. The conditions in different sectors of the row spacing also change the fre-
quency of pink and gray thistles. Along the axis of the row of bushes and the protective
strip, pink thistle plants prevailed in number and development. The frequency of spread
of gray thistle plants did not exceed 23-27% with the number of 1-2 pcs/m?, in the form
of rosettes of 3—5 leaves depressed in development (Table 2).

Table 2
Influence of technological control measures on the dynamics of weeds/thistle
in industrial grape plantations

. Dynamics of the number of weeds/sedge, pcs/m* Average
Technological
measures for weed stages of grape growing season number of
control weeds/thistle
1 2,3 4 5 6 pes/m?

chemical and

. 42,6/3,7 | 16,2/29 | 12,6/2,7 8,3/2,5 | 23,1/2,8 23,9/2,7
mechanical

cultivation of sour
sorrel

growing winter rye | 27,4/2,9 | 49,5/2,1 | 31,5/2,0 | 18,5/2,3 | 27,2/2,3 31,0/2,3

51,2/3,4 | 48,3/5,5 | 27,5/3,6 | 20,7/3,4 | 31,4/3,3 37,8/3,8

The lower number of gray thistle and its inhibited development are due to the pre-
dominant development of the root system in a highly compacted horizon of 0—30 cm,
the rapid formation of moisture deficit in this soil layer, and the increased competi-
tion for moisture consumption by grapes and other weed species. Pink thistle is more
adapted to unfavorable growing conditions among grapes, so it develops more quickly,
and already in the middle of the berry growth stage it forms a stem 3540 cm high, and
by the end of the stage it increases to 60—75 cm. With an average number of pink thistle
plants in the range of 2.5-2.7 pcs/m?, during the growth-ripening stage of berries, its
vegetative mass reaches 250270 g/m>.

The general tendency of pink thistle development and growth of its number in the
second half of the growing season is determined by soil moisture conditions. With suf-
ficient moisture reserves, the number of thistle plants increases due to sprouting from
seeds and underground rhizomes.

The cultivation of intercrops, such as winter rye and sour sorrel, between grape
rows causes qualitative and quantitative changes in the species composition, number
and development of weeds, including perennial weeds such as pink and gray thistles.
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Changes in the number, intensity of development and formation of the vegetative mass
of thistle plants, their share in the formation of total weediness were observed only
within the local area occupied by intercrops. Depending on the biological characteristics
of the grown intermediate crops, their influence on the formation of the number and
development of pink and gray thistles differed in time and consequences.

Sour sorrel, in the first half of the year after sowing, develops and increases the veg-
etative mass of leaves very slowly, and therefore has almost no significant effect on the
development of pink and gray thistle seedlings at this time. This is also facilitated by
the soil cultivation regime of this area, its temporary absence. Due to this, pink and gray
thistles, at the initial stage of the joint vegetation, increase their number, successfully
competing with sour sorrel, often outstripping it in development. Intensive growth of
sour sorrel leaves mass, formation of its significant area begins in the second half of the
grape growing season, but acute soil moisture deficit negatively affects plants, which
limits its influence on the growth, development and formation of the vegetative mass of
pink and gray thistle.

The conditions for the development of pink and gray thistle in the environment of
winter rye also depend on many factors, such as sowing time, soil moisture reserves,
temperature, plant density and development. Under optimal environmental condi-
tions, winter rye seeds germinate 6—8 days after sowing. In autumn, seedlings of pink
and gray thistles appear mainly from seeds, and in the environment of winter rye they
start developing later, on average by 3—5 days, and form a rosette with 2-3 leaves
with a diameter of 1-3 ¢m and a number of 3.1-2.9 pcs/m?. Further development
of thistle seedlings is determined by the condition of winter rye. In the presence of
600—650 well-developed winter rye plants, the intensity of solar energy flow in their
environment decreases to minimum values, as a result of which thistle seedlings stop
growing and die in winter. With a lower density of winter rye plants or their depressed
state, the growing conditions of a significant part of thistle seedlings are significantly
improved, resulting in an increase in the area of the rosette leaves, a greater mass of
roots, and a greater depth of their penetration into the soil. Most of these plants can
withstand unfavorable wintering conditions and replenish the thistle population in the
following spring.

Thus, the vegetation of pink and gray thistle plants can last for almost 9 months,
which allows them to achieve maximum development, ensure maximum seed produc-
tivity, and replenish the nutrient reserves of perennial rhizomes during this time.

Conclusions. Thus, as a result of the conducted research, it was found that mod-
ern agrotechnical measures for controlling pink and gray thistle are mainly based on
the depletion of the root system by systematically cutting the rosettes of the weed to
prevent the formation of a rosette of leaves on the soil surface. For this purpose, the
vineyard soil is traditionally kept fallow, with multi-depth tillage during the grape
growing season. However, even after the full implementation of such agrotechnical
measures, it is not possible to completely destroy the well-developed root system
of pink thistle, and the measure requires large expenditures of man-made energy.
In this regard, a radical reassessment of technological measures for controlling the
number and development of pink and gray thistles is needed. The most promising for
reducing costs and achieving maximum efficiency in the fight against pink thistle is
the integrated application of agrotechnical, phytocoenological and chemical meas-
ures, with the obligatory consideration of the biological characteristics of the weed
development.
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