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Along the federal roads of the Rostov region, Krasnodar Territory and the Stavropol Territory, it is
increasingly possible to find clean plantations consisting of one or two tree species, with a completely
destroyed bush belt. In 62 % of the plots studied, the shrub belt is represented by species of scumpia (Cotinus
coggygria, 17 %), terna (Prunus spinosa, 9 %), elm (Ulmus parvifolia, 5 %), maple (Acer tataricum, 3 %), that
is, resistant to anthropogenic and climatic factors steppe The bush belt in protective roadside strips plays a
significant role in the accumulation of soil moisture (by 6.3 %), humus (by 2.4 %), in reducing the noise load
(by 25 dB). Ancestral and overband shrubs make it possible to create a dense structure of forest strips, which
fully performs protective functions both from drifts of the highway bed with snow, and to reduce the negative
impact of vehicles on adjacent landscapes. The study of the phytomeliorative role of the shrub belt in existing
roadside plantations is a relevant area of research for the further development of recommendations for the
creation and maintenance of protective roadside plantings in the steppe zone of southern Russia.
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INTRODUCTION

Roadside protective plantations in the steppe zone of southern Russia play a
significant role in the regulation of wind flows, the distribution of heat, moisture and
pollutants. Many years of experience of steppe forestry has proved that plantations should
be multicultural, consisting of the main and accompanying breeds and the shrub belt [1].
The bush belt is a component of protective forest stripes located either up to the main
forest stripes or after. It prevents the penetration of steppe elements under the canopy of
plantations.

To create sustainable plantations, it is necessary to take into account the natural and
climatic conditions, functional purpose and environmental and biological characteristics of
each species. Shrub belt in protective plantations performs soil protective role, reduces
evaporation of moisture, prevents blowing [2], reduces overgrowth by weed vegetation,
reduces noise pollution [3]. But recently, there has been a tendency when creating or
caring for protective plantations not to design a bush belt, but to introduce or leave only
the main or accompanying breed. Along the federal roads of the Rostov region, Krasnodar
and Stavropol Territory, clean plantations consisting of one or two tree species with a
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completely destroyed bush belt are increasingly found. The study of the reclamation role
of the shrub belt in existing roadside plantations is a relevant area of research for the
further development of recommendations on the creation and maintenance of protective
roadside plantations in the steppe zone of southern Russia [4].

MATERIALS AND METHODS

The research was carried out in the period 2017-2019, two motor roads were chosen as
the research targets: of the federal (M4 Novocherkassk-Rostov) and regional significance
(Novocherkassk-Shakhty), experiencing various anthropogenic impacts (fig. 1).
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Fig.1. Map — scheme of location of objects of research.

The distance from the roadbed edge to the forest growing stock was considered when
laying the test areas (TA). The sampling area was located at a distance directly near the
road, 10100 m from the growing stock and under the growing stock, in the zones of the
so-called "edge" effect of the impact of vehicles on ecosystems and especially on biota.

The assessment of the protective roadside growing stock state is given in accordance
with the tree state category scale (Sanitary rules in forests of the Russian Federation, 2013).
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Single samples were taken on the TA from the upper soil horizon by the envelope
method. PH of water extract (GOST 26423-85), humus determination by I. V. Tyurin
method (GOST 26213-91) were determined in soil samples. The assessment of the noise
protective role of the shrub zone was carried out in the state with leaves and without them
using the Testo 816-4 sound level meter. The measurements were carried out in front of,
in and behind growing stock directly from the noise source [5]. Measurement of
luminosity in growing stock with participation of a shrub zone and without it was carried
out by means of the TKA-Lux luxmeter.

RESULTS AND DISCUSSION

According to the current recommendations, the roadside forest strips in the steppe
zone are formed by means of a shrub zone. Which is located either immediately after the
road ditch part, or after the protective strips on the side of adjacent agricultural fields [6].
The main types of shrub vegetation and their ecological and biological features are
presented in table 1. Considering climatic and anthropogenic factors, the stability of
shrubs in the system of roadside growing stock was assessed separately.

Table 1
Ecological and biological features of the roadside growing stock shrubs of the steppe
zone
Ne| sort |Relationshipto) o ) iontosoil | Relationto Stability
illumination moisture
1 2 3 4 5 6
Amérpha 3 (not
1 P light-loving. undemanding undemanding resistant to
fruticésa L
salinization)
Ulmus . . . .
2 parvifolia light-loving exacting drought-resistant 3
3 COth ue shade-tolerant | undemanding | drought-resistant 1
coggygria
Acer . .
4 .. shade-tolerant | undemanding | drought-resistant 1
tataricum
Caragdna . . . .
5 arboréscens light-loving undemanding undemanding 1
6 ngust,r UM\ shade-tolerant | those with low drought-resistant 1
vulgdre
7 Lonflc‘era shade-tolerant | undemanding | drought-resistant 1
tatdrica
Elaedgnus . . . .
8 angustifdlia light-loving undemanding | drought-resistant 2
Ribes . .
9 shade-tolerant | undemanding | drought-resistant 1
aureum
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Continuation of table 1

10 Tamarix shade-tolerant | undemanding | drought-resistant 2
11 Pr}lnus light-loving undemanding | drought-resistant 1
spinosa
12| . Rosea light-loving undemanding | drought-resistant 1
cinnamomea
13 | Hippophae light-loving undemanding exacting 2
14 Cory}us shade-tolerant | undemanding | drought-resistant 3
avelldna
3 (not
15 | Cérnus mas | shade-tolerant exacting drought-resistant | resistant to
dry winds)
16 Amelanch et light-loving undemanding | drought-resistant 4
vulgaris
17 Sw1§1a shade-tolerant | undemanding | drought-resistant 1
sanguinea

Stability category: 1 — stable; 2 — medium-stable; 3 — unstable for abiotic and biotic factors; 4 —
based on anthropogenic factors.

Taxation description of roadside protective plantings at the studied objects is given in
Table 2. The predominant breed in protective plantations is Robinia pseudoacacia and
Fraxinus lanceolata. In multi-row bands, all other things being equal, the life activity of
trees and shrubs is influenced by their spatial placement and breed composition, which
determine the degree of competitive relations between them [5].

Table 2
Taxing characteristic of roadside protective plantations
The edges Edge rows
lzz.lf:)lv):; line up Shrub belt | on the side
Ne | Location The predominant sort . with the inside of
in the . . .
Jane side of the | plantings | agricultural
road fields
Novocherkassk- Shakhty
1 50 m from | 50 % Robinia pseudoacdcia 6 i Ulmus Prunus
the road |and 50 % Fraxinus lanceolata parvifolia spinosa
11 20 m from | 50 % Robinia pseudoacdcia 6 i Ulmus i
| theroad |and 50 % Fraxinus lanceolata parvifolia
> 50 m from | 50 % Robinia pseudoacdcia 6 Cotinus i Elaedgnus
the road and 50 % Acer negiindo coggygria angustifolia
21 20 m from | 50 % Robinia pseudoacdcia 6 Cotinus Ulmus i
| theroad |and 50 % Fraxinus lanceolata coggygria | parvifolia
3 20 m from | 50 % Robinia pseudoacdcia 6 Cotinus Acer Prunus
the road |and 50 % Fraxinus lanceolata coggygria | tatdricum spinosa
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Continuation of table 2

31 50 m from | 50 % Robinia pseudoacdcia 6 Cotinus Acer i
| theroad |and 50 % Fraxinus lanceolata coggygria | tatdricum
Rostov-on-Don - Novocherkassk
4 20 m from | 80 % Robinia pseudoacdcia 5 i Swida i
the road and 20 % Quércus robur sanguinea
20 m from 50 % Robinia pseudoacdcia COCOtl,n b;fa Prunus
4.1 and 50 % Fraxinus 6 £8Y871, - .
the road Swida spinosa
lanceolata .
sanguinea
60 % Robinia pseudoacdcia Cotinus
5 50 m from and 30 % Fraxinus 7 coggygria, i Prunus
the road lanceolate and 10 % Swida spinosa
Quércus robur sanguinea
20 m from 50 % Fraxinus lanceolata COll,l’l L;f Swid
5.1 and 50 % Robinia 6 cossyard, wiad -
the road L. Swida sanguinea
pseudoacdcia .
sanguinea
60 % Fraxinus lanceolata Cotinus Rosed
6 50 m from and 20 % Populus 7 coggygria, i cinnamome
theroad | pyramidalis, 10 % Quércus Swida a
robur, 10 % Acer negiindo sanguinea
6.1 10 m from 100 % Fraxinus lanceolata 1 - - -
the road

The highest percentage (more than 62 %) in the studied roadside growing stock is

occupied by the shrub zone consisting of Cotinus coggygria, 17 % — Prunus spinosa, 9 %
— Ulmus parvifolia, 5 % — Acer tatdricum, i.e. from species resistant to both anthropogenic
and climatic factors of the steppe zone

When studying the soil protection role of the shrub zone, special attention was paid to
such edaphic factors as pH, humus content, aggregate composition, soil moisture (table 3).

On the test area without a shrub zone, there is a decrease in the content of humus, soil
compaction and a decrease in humidity. In the presence of a shrub in the edge tree rows
and inside the growing stock, soil moisture and humus content is increased. It is also noted
that in the test areas with the shrub zone, the middle loamy neutral soils predominate and
moisture evaporation decreases.

The presence of the shrub zone up to 1.5 m in height significantly increases the noise
absorbing capacity of roadside forest strips (table 4). But the greatest noise absorbing
effect of the shrub tier is observed from the roadbed.

For effective dispersion of sunlight in roadside forest strips, its width should be more
than 30 meters with several shrub species both in the edge tree rows on the roadbed side
and inside the growing stock (table 4).
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Table 3
Influence of the shrub zone on the roadside landscapes soils
Content of Aggregate Humidity
Ne Shrubby belt pH h o content (% ): o ’
umus, % )
<0.25 mm
inside plantings and
1 beyond the band belt 7,80+0,06 | 5,80+0,06 0,60£0,07 4,69+0,08
1.1 | inside plantings 7,60+0,11 | 6,66+0,06 0,16+0,02 6,17+0,37
2 forest edge number 7,30+0,11 | 5,66+0,06 0,46+0,05 5,50+0,41
p.p | forest edge mumber | ;g0 6 11| 4764003 | 0,80£0,06 | 535+0,36
and inside plantings
3 | forest edge mumber | ;g5 011 | 6201007 | 0502011 | 5,1120,22
and inside plantings
3. | forest edge mumber |, g 611 | 5004013 | 0,56£0,02 | 4,69+0,61
and inside plantings
4 forest edge number 7,70+0,17 | 6,05+0,09 0,16+0,01 6,86+1,36
4.1 | forest edge number 7,60+0,06 | 8,30+0,14 0,40+0,13 6,73+0,27
5 forest edge number 7,80+0,09 | 5,02+0,05 0,27+0,01 6,12+0,61
5.1 | forest edge number | ;5,606 | 57641012 | 0204008 | 6870,11
and inside plantings
6 forest edge number 7,80+0,11 | 3,83+0,07 0,83+0,02 8,67+0,09
6.1 | conol (inside | 5 £0+0.06 | 2.66£0.07 0,100,03 3,94+1,04
plantings)
Table 4
Influence of shrubs on noise pollution and illumination
Ne Noise pollution, decibel Illumination, Lux
} before inside behind before inside behind
1 | 743,02 | 59+2,0 | 50+3,39 16,8+0,25 2,5+0,47 7,8+0,80
1.1 | 82+1,58 | 70+3,81 | 63+4,80 9,2+0,52 5,6£0,27 11,3+0,20
2 | 78+2,09 | 63+2,65 | 60+2,00 19,5+0,33 4,6+0,33 6,7+0,39
2.1 | 801,87 | 751,58 | 75+1,58 10,3+0,22 240,32 18,3+0,72
3 | 604£3,32 | 554292 | 53+4,80 3,5+0,46 3,0+0,45 7,4+0,23
3.1 | 78+1,58 | 67+4,42 | 60+2,92 7,3+0,27 6+0,33 15,1+0,22
4 | 80£3,87 | 324235 | 70+1,41 68,6+0,71 2,6+0,27 19,2+0,48
4.1 | 90£2,45 | 45292 | 60+2,00 76,0£1,51 0,08+0,03 70,0+0,73
5 ] 9545,34 | 50+1,22 | 60+3,74 66,0+2,12 2,6+0,47 66,5+0,49
5.1 | 904346 | 55+1,58 | 954224 31+£2,55 0,03£0,02 32,0+0,47
6 | 80+1,41 | 50+2,55 | 70+2,70 31,4+1,20 18,5+0,37 32,0+1,10
6.1 | 806,20 | 751,00 | 552,24 27,4+0,44 30,6+1,12 35,6+2,08
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CONCLUSIONS

The presence of two or more shrub rows in the edge tree rows of protective growing
stock allows to reduce moisture evaporation, over-compaction and acidification of the
upper soil horizon.

Roadside forest strips of dense impermeable construction with the shrub species
allow to achieve maximum noise reduction from the motor road, to reduce luminosity at
frontal and lateral lighting of the roadbed.

The introduction of two or more shrub species into the system of protective growing
stock will allow to create a sustainable phyto-meliorative phytocoenosis.

The work was supported by the State Program for Leading Scientific Schools of the
Russian Federation (NSH-2511.2020.11)
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HBanncosa H. B. ®uTomennopaTuBHasi po/ib KyCTADHMKOBOIO MOSICA B NPHIOPOKHBIX HACAMKICHHUSIX /
H. B. UBanucosa, JI. B. Kypunckas, C. U. Kosecaukos, H. M. /laBbiienko // Yuensie 3anucku Kpsmvckoro
¢enepanbHoro yuusepcurera uM. B. Y. Bepnanckoro. bronorus, xumust. — 2021. — T. 7 (73), Ne2. — C. 80-86.
Brnoms ¢penepansabix gopor Pocrosekoit oomactu, KpacHomapekoro kpast u CTaBpOIIOIECKOTO Kpasi BCE dallle
MO’KHO BCTPETHTb UHCTBIC HACAXKIEHUS, COCTOSIIME M3 OJHOW WIM IBYX JPEBECHBIX MOPOX, C IIOITHOCTHIO
YHUYTOXXEHHBIM KYCTapHUKOBBIM II0SCOM. B 62 % wuccnenoBaHHBIX HACAKACHUH KyCTapHHKOBBINA IOSIC
nipencrasieH Bugamu ckymnuu (Cotinus coggygria, 17 %), Tepua (Prunus spinosa, 9 %), Bs3a (Ulmus parvifolia,
5 %), xnena (Acer tataricum, 3 %), €CTh yCTOWYMBBIMH K QHTPOIIOTCHHBIM M KIIMMAaTHYECKUM (DaKTOpaM CTSITHON
30HBI. KycTapHHKOBBII MOSIC B 3aIIUTHBIX MPHUAOPOXKHBIX MOJOCAX UIPaeT CYLIECTBEHHYIO POJIb B HAKOILICHUM
No4BeHHOH Bnary (Ha 6,3 %), rymyca (Ha 2,4 %), B CHIDKEHUH ITyMOBO# Harpy3ku (Ha 25 ab). [IpukioBeTHble U
3aI0JI0CHbIE KYCTApPHUKOBBIE HACAXKIEHNUS TTO3BOJISIOT CO3/1aTh IUIOTHYIO KOHCTPYKIIHUIO JIECHBIX TOJIOC, KOTOpast
B TOJIHOH Mepe BBITIOJHACT 3alIUTHBIC (YHKIMM KAaK OT 3aHOCOB MOJIOTHA aBTOJOPOTHM CHETOM, TaK M MO
CHIDKCHHMIO  HETaTHBHOTO  BIMSHUS ~ aBTOTPAHCIOpPTa Ha  CONpefeNbHbe yaHmmadrel.  M3ydeHue
(uTOMEITNOPaTHBHON POJIM KyCTapPHHKOBOTO II0SICA B CYIIECTBYIOIINX IPHUAOPOXKHBIX HACAKICHHSX SIBISICTCS
aKTyaJIbHBIM HalpaBJIeHHEM HCCIENOBAaHUH Il JalbHEHWIIeH pa3paboTKM peKOMEHIAlUH 110 CO3JAHUI0 U
COJEP>KaHUIO 3AIUTHBIX PUIOPOKHBIX HACAKICHUI B CTEITHOM 30He ora Poccun.

Kniouesvle cnosa: xycrtapHUK, (DUTOMENHOpATUBHAS POJb, IOYBBI, MPUAOPOKHBIE HACAXKICHHA, IIyM,
OCBEIIEHHOCTb.
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