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SANITARY STATE OF WATER-PROTECTION PINE PLANTATIONS IN
THE INTERFLUVE OF DNIEPER AND DESNA

The purpose of the study was to establish the sanitary state of pine plantations, identify the causes of the development
and spread of diseases and pathogens, develop recommendations for improving the condition and increase the biological
stability of pine plantations between the Dnieper and Desna rivers.

The studies were carried out in middle-aged, mature and over-mature pine plantations of the Ukrainian interfluve of
Dnieper and Desna. The sanitary state of the stands was determined on 52 circular trial plots laid in the forest growing condi-
tions of fresh poor site and fresh rich site. On each trial plot, the index of the sanitary state was calculated according to the
generally methodology accepted in forestry.

Calculations of the sanitary state index showed that middle-aged plantations are more resistant to biotic and abiotic fac-
tors, the dominant number of trees is classified as weakened. In general, the sanitary state index of middle-aged pine forests
of fresh poor site and fresh rich site is 2.04 and 1.79, respectively. The mature plantings of fresh poor site with sanitary state
index 2.86 are highly weakened, and fresh rich site are weakened, due to the more fertile rich site soil conditions enriched by
the biodiversity of the living ground cover. Pine plantations of IX and XI age classes, in which the sanitary state index varies
between 2.30-2.33, and the percentage of drying and dead trees reaches 10 %, are weakened.

It has been established that the most influential factors of a significant deterioration in the sanitary state of mature and
over-mature water-protection pine plantations are changes in the hydrological regime of floodplain territories, which leads to
tree damage by the mistletoe Austrian and root sponge. In order to prevent the development of these pathogens, it is recom-
mended to create mixed plantations of Scots pine with the introduction of 20-40 % deciduous species, which will simultane-
ously serve as a fire barrier to the spread of ground fires.
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Formulation of the problem. The current negative state of the environment is closely related to
the anthropocentric type of development. As a result of its intensification, the area of forest stands af-
fected by pests and diseases of the forest has increased, which has led to their weakening and drying
up. According to the State Agency of Forest Resources of Ukraine, the total area of drying up stands in
the enterprises of the industry for 2018 is about 440 thousand hectares, of which Scotch pine — 243
thousand hectares [4].

Growth and ecological properties of plantations depend to a large extent on the state of
forests. Recently, the sanitary state of forests in different regions of Ukraine has worsened,
which is related to climate change and anthropogenic impact [6]. The tendency to decrease the
planting stability is especially clear in the pure pine stands growing in poor pine sites and rich
pine sites.

According to scientists, in case of an increase in air temperature by 1 °C, the latitude limits of
climate zones within Ukraine will be shifted by 160 km. Modern forestry science lacks sufficient data
on the behavior of forest ecosystems and their adaptive capacity in the face of such climate change. It
is expected that there will be an increase in the recurrence of years during which forests will
experience significant water stress. In addition to directly affecting the productivity and viability of
forests, climate change provokes abiotic and biotic disturbances. Among the latter is expected to
increase the mass reproduction of dangerous pests and diseases.
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In the interfluve Dnieper and Desna, the dominant positions belong to protective forests under
the category of water protection plantations. The main forest-forming species is Scotch pine, which
accounts for 68 % of the forest fund [2]. The past two decades have seen significant climate change
in the study area, which has affected the hydrological regime of floodplain lands. The aridity of the
climate and the decrease in groundwater contributed to the appearance of pests and pathogens that
migrated outside their natural habitat and had not previously developed in the pine stands of the re-
gion [15].

The viability of artificial stands and their good condition are maintained through the imple-
mentation of scientifically sound forest management measures that regulate the processes of natu-
ral self-regeneration, eliminating the effects of negative effects of natural and anthropogenic fac-
tors [14].

The purpose of the study is to determine the sanitary state of water protection plantations in dif-
ferent forest plant sites and age groups, to determine the causes of development and dangerous spread
of the Austrian mistletoe semi-parasite plant, to provide recommendations for improvement of the bio-
logical stability of pine plantations in the interfluve Dnieper and Desna.

Material and methods of research. The object of the study was the pine plantations of the
Ukrainian interfluve Dnieper and Desna, which occupies the northern part of the Chernihiv Polissia
and covers part of the Dnieper-Donetsk depression [7]. In orographic terms, the study region is charac-
terized as a weakly undulating plain. The general flatness of the territory is broken by the valleys of
the rivers Dnieper, Desna, and Snov. According to the forestry zoning, the studied territories belong to
the East Pole District Forestry Forest Region [5, 10] or the Dnieper Forestry District of the Kyiv-
Chernihiv Polissia Province [2].

The most represented water protection plantations are pine tree stands of State Enterprice
"Vyshche-Dubechnia Forestry", the territory of which occupies the second over-floodplain terrace of
the river basin and with a small slope extends from north to south. According to the latest forest inven-
tory, dominant positions belong to protective forests under the category of water protection plantations
[11]. Their share is 72.7 % (20,939.1 hectares). Exploitation forests cover an area is only 2105.7 ha,
which are 7.3 % of the forest fund [17]. The predominant types of forest conditions are fresh poor pine
sites and fresh rich pine sites, which account for about 65 % of the territory. Forest site conditions on
the territory of the forestry are favorable for the cultivation of the main forest-forming species of pine,
the plantations of which occupies 18385 ha, or 68.6 % of the area [17].

The sanitary state of the plantations was determined on circular test plots, which were placed in the
forest plant conditions of fresh poor pine sites (A,) and fresh reach pine sites (B,). Middle aged, ma-
ture and overmature pine stands were explored. A total of 52 circular trial plots were laid. The study
covers six forests massive with a total area of 32.0 ha. Pine forests of the massive typically represent
the specified age categories of forestry plantations. The forest-biometric characteristics of pine planta-
tions are given in Table. 1.

Table 1 — Forestry-biometric characteristics of pine plantations

. Class
No Blll?ljf/ Area, ha | Site type }iii; Cs(;glopno- me]t)elret_sm Height, m p{icigllyc- Density ?rtlg)/chlz
1 79512 2.0 A, 40 10C3+bn 18 17 I 0,70 220
2 794/7 3.3 Ay 81 10C3 26 22 I 0.75 340
3 579/4 3.7 Ay 111 10C3 36 29 I 0.70 420
4 882/2 8.5 B, 41 10C3 20 16 I 0.80 240
5 782/7 2.5 B, 73 10C3 26 24 I 0.85 430
6 782/8 12.0 B, 91 10C3 32 26 I 0.80 450

Table 1 data show that in fresh rich pine sites the stands are more complete than fresh poor pine
sites stands. This fact is explained, first of all, by the richer fresh rich pine sites vegetation conditions,
the soil fertility of which is able to provide more plants per unit area. The productivity of such stands
is usually higher than that of fresh poor pine sites, although here they also reach high classes of
productivity.
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On circular test plots, a list of trees by category of state was carried out using the prism of M.
Anuchin [1]. During the study of the sanitary status of water-protective plantations, the methodology
approved by the sanitary rules in the forests of Ukraine was used [13].

During the list of trees in the test plots, for each of them, the category of the state was determined
according to the sum of biomorphological features, which included the density and color of the crown,
the presence and nature of the needles distribution, the last infection of the infectious and non-
infectious nature, the pests and pathogens, the relative growth of the sprouts, age of needles stored on
shoots, presence of dry branches, condition of bark, phloem etc. [8, 9].

The trees were divided into six categories of sanitary status: healthy, weakened, very weakened,
withered and drying (recent and past years) [13]. The integral index of the state of trees or the so-
called index of sanitary status of plantations was calculated by the formula 1 [13, 17]:

_ my+2n, +3n; +4n, +5ns5 +6ng

s = 1
n +n, +ny;+n, +ns +ng ’ ( )
where /; — is the index of sanitary state; ny, ny,... , 15 — is the number of trees in the respective sanitary category.

The index of the state of living trees was calculated by the formula 2:

n, +2n, +3n; +4n,
Is = n+n,+n;+n, - 2)
1 2 3 4

The degree weakened or plantings state on the units was defined as the weighted average of the
tree distribution estimates of the different status categories. The plantation states was set according to
the following sanitary index values: up to 1.50 — healthy plantations; 1.51-2.50 — weakened; 2.51—
3.50 — strongly weakened; 3.51-4.50 — dry plantations; more than 4.51 — dead.

During field work, all manifestations of negative impact on the status of forest phytocenoses of
other biotic and abiotic factors (pests and tree damage by pathogens, forest fires, damage to shoots by
late spring frosts, as well as wild and domestic animals) were recorded on the test areas.

The mathematical and statistical processing of the results was performed using Microsoft Excel
software packages [2].

Results of the study and discussion. On each circular test plot on the studied objects is deter-
mined by the index of sanitary state according to the formula 1. A fragment of the calculation of the
sanitary state of the overmature pine plantation of fresh poor pine site is given in Table. 2.

Table 2 — Sanitary state of plantation of fresh poor pine site (block 579, unit 4)

Category of trees state
Number of I I I v Y VI Number of trees in | Index of sanitary
test area the test area, pc. status I
Number of trees by state category, pc.

1 12 20 8 2 0 0 42 2.00
2 8 12 5 0 0 1 26 2.04
3 15 8 3 1 1 37 2.32
4 13 13 7 1 0 0 34 1.88
5 8 14 10 0 0 0 32 2.06
6 10 20 8 3 1 1 43 2.26
7 5 9 11 6 1 0 32 2.66
8 5 22 10 1 2 1 41 241
9 2 14 11 4 2 1 34 2.79
10 2 14 14 2 1 0 33 2.58

Weighted average sanitary index 2.30

The analysis of the tabular data showed that in 10 circular test areas the index of sanitary state
fluctuates within 1.88-2.79. That is, most of the studied sites belong to the category of weakened plan-
tations and only the stands in circular test areas 7 and 9 belong to the category of severely weakened
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with the indices of sanitary status 2.66 and 2.79 respectively. The weighted average index of the sani-
tary state of the investigated pine stands is 2.30, which allows it to be classified as weakened.

Summarized data for all objects is shown in Table 3, and the percentage distribution of the total
number of trees by categories of sanitary state of mature pine stands in different forest plant conditions
is illustrated in Fig. 1.

The data analysis of the table 3 indicates that the largest proportion of trees in pine stands of IV age
class belongs to the first and second categories, that is, the percentage of weakened and healthy trees in
fresh poor and rich pine sites is 33.2 and 59.6 %, respectively. At the same time, the index of the sanitary
state of mature plantations of fresh poor and rich pine sites is 2.86 and 2.07, respectively. Thus, in the age
of mature, pine plantations of fresh poor pine site belong to the high weakened, and the fresh rich pine site
— to the weakened. The better sanitary state of the plantations of the fresh rich pine site is explained by the
more fertile soil conditions, enriched with biodiversity of the living above ground cover.

Table 3 — Sanitary state of pine plantations on units

Number of trees by state category: numerator, pc, denom- | Number of
Blll?l(f/ Compo-sition* Ae%l?s inator, % trees in the test| [
Y I mo|om || v VI | area, pe/%
Water protection plantations of fresh poor pine site
59 67 39 24 9 4 202
79512 10Ps+Bp 40 2.04
29.2 332 19.3 11.9 4.5 2.0 100
12 65 53 27 5 9 171
79417 10 Ps 80 2.86
7.0 38.0 31.0 15.8 29 53 100
74 153 92 22 8 5 354
579/4 10 Ps 111 2.30
20.9 43.2 26.0 6.2 2.3 1.4 100
Water protection plantations of fresh rich pine site
167 48 34 20 7 4 280
882/2 10 Ps 41 1.79
59.6 17.1 12.1 7.1 2.5 1.4 100
132 171 77 15 9 6 410
782/7 10 Ps 73 2.07
322 41.7 18.7 37 2.2 1.5 100
49 107 65 11 5 7 244
782/8 10 Ps 91 2.33
20.1 43.9 26.6 4.5 2.0 2.9 100

*) Ps — Pinus sylvestris L.; Bp — Betula pendula Ehrh.
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Fig. 1. Distribution of trees in mature pine plantations growing in fresh poor
and rich pine sites by category of sanitary state.

Middle aged plantations in both forest plant sites are more resistant to biotic and abiotic factors;
the dominant number of trees belongs to 1 and 2 categories of sanitary state. In general, the index of
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sanitary state of fresh poor pine site and fresh rich pine site is 2.04 and 1.79, respectively, which char-
acterizes them as weakened plantings. However, fresh rich pine site stands occupy a position close to
healthy plantations, while plantations of fresh rich pine site are more closely aligned with heavily
weakened stands.

Pine plantations of IX and XI classes of age is characterized by high weakened sanitary state, in
which the index of sanitary state fluctuates within 2.30-2.33, and the percentage of drying and dry
trees reaches 10 %.

The main reason for the weakening of pine plantations is the change in the hydrological re-
gime of the floodplain lands. The past two decades have seen significant climate change in the
study area. This usually affects the hydrological regime of forest areas. Investigation of the
change of hydrological regime and dynamics of groundwater level, conducted by V. Yukhnovskyi
and R. Prokopchuk within drainage system "Strashevo" in Rivne region showed a sharp decrease
in the groundwater level since 2011. During this period, the water table decreased by 60—-80 cm,
reaching a stable value of 124-140 cm. Before that period the groundwater was lying at depth 60
cm [18]. Nowadays, there is a decrease in the level of groundwater in the whole territory of
Polissia, which according to scientists is one of the reasons for the massive and partial drying up
of forest plantations [18].

The aridity of the climate and the decrease in groundwater contributed to the affliction of pine
plantations in the interfluve Dnieper and Desna by flowering semi-parasite mistletoe Austrian (Viscum
austriacum W.). More recently, Austrian mistletoe has been singularly found in mature and over-
mature forest plantations in the green zone of Kyiv [15]. During investigations of the sanitary condi-
tion of water protection pine plantations, Austrian mistletoe foci were found in mature and overmature
stands (Fig. 2).

Fig. 2. Infection of pine tree stands: a — the hearth of Austrian mistletoe in overmature
plantation (block 578, unit 4); b — the development of Austrian mistletoe near hearth
of root sponge (block 782, unit 8).

Both the lesion of single trees (Fig. 2a) and the development of Austrian mistletoe in the places of
root sponge (Fig. 2b) were revealed in the pine plantations. The foci of the latter are widespread in
mature and overmature pine plantations in different forest pine sites. However, in fresh rich pine site,
the phenomenon of plantings disease a root sponge is fragmentary.

In the floodplain lands of the Dnieper and the Desna rivers, it is advisable to grow pine in mixed
plantations with deciduous tree species using all the possibilities of natural renewal of this species.
The negative impact of local and extreme situations on the condition and growth of pine plantations
should be minimized, principally, by a system of preventive measures aimed at preventing the defeat
of pine stands in Austrian mistletoe, root sponge and forest fires. Timely carrying out of forestry
measures in the young plantations provides for the reduction of natural waste, the excessive sampling
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of trees according to the sanitary state, and, accordingly, the reduction of the density and number of
trees per unit area. In order to prevent the development of Austrian mistletoe and root sponge, it is
necessary to create mixed pine plantations with the introduction of up to 20-40 % of hardwood, which
will simultaneously serve as a fire barrier for the spread of ground fires. In the zone of severe damage
to pine stands for their healthy, elimination of root cells and Austrian mistletoe, increasing the biologi-
cal stability of plantations, it is necessary to carry out continuous sanitary felling, followed by the in-
troduction into the plantations of deciduous species.

Conclusions. In the interfluve of Dnieper and Desna the dominant positions belong to protective
forests under the category of water protection plantations. The main forest-forming species is Scotch
pine, which accounts for 68 % of the forest fund. The pine stands are grown in fresh poor and rich pine
sites — the most prevalent types of forest plant conditions.

Analysis of the sanitary state index shows that the largest proportion of trees in pine stands of IV
age class belongs to the first and second category, i.e. the percentage of weakened and healthy trees in
fresh poor and rich pine sites 33.2 and 59.6 % respectively. In general, the index of sanitary state of
middle aged pine plantations in fresh poor and rich pine sites is 2.04 and 1.79, respectively, which
characterizes them as weakened plantations.

At the same time, mature plantations of fresh poor pine site belong to the heavily weakened, and
the fresh rich pine site — to the weakened, which is explained by the more fertile soil conditions of the
fresh rich pine site, enriched with the biodiversity of the alive above ground cover.

Pine plantations of IX and XI age classes is characterized by the weakened sanitary state in which the
index of sanitary state fluctuates within 2.30-2.33, and the percentage of drying and dry trees reaches 10 %.

It is established that the most influential factors of significant deterioration of the sanitary state of
mature and overgrown pine plantations are changes in the hydrological regime of floodplain territo-
ries, which leads to the infection of trees with Austrian mistletoe and root sponge.

To increase the biological stability of the plantations, it is advisable to introduce in the pine planta-
tions hardwood species up to 20-40 % of their participation in the stand. In the centers of strong defeat
by the root sponge and Austrian mistletoe, it is necessary to improve the stands in the course of sani-
tary felling and thinning.
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CaniTapHHii CTAaH BOJ0OOXOPOHHHMX COCHOBHX Haca/:KeHb Mexkupivus Jninpa i lecHu

FOxHoBcbkuii B. 0., Ypiawk 10.C., Xpuxk B.M., Jleeanaoscska C.M.

MerToro fociiKeHHs 0yii0 BCTAaHOBJICHHS CaHITAPHOTO CTaHy COCHOBHX HACaKCHb, BUSIBJICHHS IPHYMH PO3BUTKY 1 He-
0e31eYHOro MOMIMPEHHS AaTOTeHiB 1 30yAHHIKIB XBOp0O, po3pobdka pekoMeHamii 3 MOMIMIICHHS CTaHy i MiJABUIIEHHS 0i0J0-
TiYHOT CTIHKOCTI COCHOBUX HAcaKeHb Mexxupiuds Jninpa i JlecHu.

JlocnikeHHST IPOBOJMIIN B CEPEAHBOBIKOBHX, CTHIJIMX 1 MEPECTHIIIMX COCHOBHX HACAKEHHAX YKPaiHCHKOTO MEXH-
pivust duinpa i Jecuu. CaniTapHuii cTaH Haca/UKeHb BU3HAYAIN Ha 52 KPYroBUX MPOOHUX IUIONIAX, SIKi 3aKJIAJCHO B JIiCOPO-
CIIMHHHUX YMOBax CBiXOro 6opy i cBixkoro cybopy. Ha koxHiit mpoGHii mo1i po3paxoByBaiH iHASKC CAaHITAPHOTO CTaHy 3a
3araJbHONPHUHHATOIO Y JiCIBHULTBI METOAUKOIO.

Po3paxyHkH iHAEKCY CaHITapHOTO CTaHy IOKa3aud, L0 CEPEAHBbOBIKOBI HACAIKCHHS BHUPI3HAIOTHCS O1NIBIIOIO
cTiliKicTIO 10 O10THYHUX 1 a010THYHUX YMHHHKIB, JOMIHYIOUa KUIBKICTh IepEeB BIJTHOCHUTHCS IO KaTeropii ocrabieHuX.
3arajoM iHZEKC CaHITApHOTO CTaHy CEPEeJHbOBIKOBHX COCHSKIB CBIXKOTO O0py i cBixkoro cybopy cranoButs 2,04 1 1,79
BiamoBigHO. CTHIIII HacaKEHHS CBIXKOTO OOPY 3 1HJEKCOM CaHITApHOTO CTaHy 2,86 BITHOCITHCS 10 CHIBHO Ocliafiie-
HUX, a CBIXOT0 cy0opy — 10 0oci1a0JIeHuX, IO IOSCHIOETHCS POJIOYIIINMY IPYHTOBUMH yMOBaMH cy0opy, 30aradeHuM
6iOpiI3HOMAHITTSM JKHBOTO HaArpyHTOBoro mokpuBy. Ocnabnenumu Bu3HadeHi cocHoBi HacamkenHus [X i XI kmaci
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BiKY, Y SIKHX iHJIEKC CaHITapHOTO CTaHy KOJUBA€ThCSA B Mexkax 2,30-2,33, a BIICOTOK YCHXAIOYHX 1 CYyXOCTIHHUX JepeB
carae 10 %.

BcraHoBIEHO, 110 HAWBIUIMBOBILIMMH YMHHHKAMH iCTOTHOTO TOTiPILICHHS CAaHITapHOIO CTaHy CTUIVIMX 1 HEPECTHIINX
BOJIOOXOPOHHUX COCHOBHX HACaKEHb € 3MIHM TiZAPOJIONiYHOTO PEKUMY IIPU3AILIABHUX TEPUTOPIif, 110 NPH3BOAUTH 10 ypa-
JKEHHS ZIEPEB OMEJIOI0 aBCTPIMCHKOIO i KOPEHEBOIO TyOKOI0. 3 METOIO 3armobiranHs pO3BUTKY KOPEHEBOT I'yOKH 1 OMEH aBCT-
piiichKOi peKOMEHIOBaHO CTBOPIOBATH 3MilllaHi KYJIbTYPH COCHH 3BH4aitHOI 3 yBeneHHAM 10 20-40 % IUCTSIHUX BUAIB, SIKi
BOJHOYAC CIyI'YBaTHUMYTh POTHIOKEKHHM 0ap’€pOM MOIIMPEHHS HU30BUX HOXKEK.

KurouoBi ciioBa: Gionoriuna cTilKicTh, KaTeropii craHy, MOKa3HUK CaHITapHOIO CTaHy, OMelia aBCTpiiichka, KOpeHeBa
ry0Oka, CyXOCTiH.

CanuTapHoOe cOCTOsSIHME BOJOOXPAHHBIX COCHOBBIX Haca)kIeHHil Mexkaypeubs Jnenpa u JlecHbl

FOxnoBckuii B.IO., Ypawok 10.C., Xpbeik B.M., Jlepannosckas C.H.

Lensbto uccnenoBaHust 6bUI0 YCTAHOBICHHE CAHUTAPHOTO COCTOSIHHS COCHOBBIX HACaXKACHUH, BBISIBICHHE IMPHYMH pa3-
BUTHS U PACIPOCTPAHEHUs ATOI€HOB M BO3OyauTENeH Oosie3Hel, pa3paboTka PeKOMEHAALNHU 0 YJIy4YLIEHUIO COCTOSIHUS 1
MOBBIIICHNE OHMOIOTHYECKON YCTOHYMBOCTH COCHOBBIX HacaxIeHUN Mexaypeubs [(uenpa u [lecHsI.

HccnenoBanust IPOBOAMIN B CPETHEBO3PACTHBIX, CIICIBIX M IEPECIIENBIX COCHOBBIX HACAKIECHHUAX YKPAWHCKOTO MEX-
nypeusst laenpa u Jlecusl. CaHUTapHOE COCTOSIHME HACAXKICHHUN ONpeNesuId Ha 52 KPyroBBIX IMPOOHBIX IUIOIIAIIX, 3aJI0-
KEHHBIX B JICCOPACTHUTEIBHBIX YCIOBHSX CBEXero Oopa m cexeil cybopu. Ha xaxmolt mpoOHON IIIomany pacCUUTHIBAIIN
HHJIEKC CAaHUTAPHOTO COCTOSTHHMS 110 OOIIETIPUHATOH B JIECOBOJICTBE METO/IHKE.

Pacuers! MHAEKCA CAHUTAPHOTO COCTOSIHHUS MOKAa3alM, YTO CPEAHEBEKOBBIE HACAKICHUS OTIMYAIOTCS OOJbIIei ycToi-
YHUBOCTHIO K OMOTHYECKMM M abUOTHYEeCKMM (DaKTOpaM, JOMHUHHUPYIOLIES KOJIMYECTBO NEPEBbEB OTHOCUTCS K KaTeropHU
ocnabieHHbIX. B 0011eM, HHIEKC CAaHUTAPHOIO COCTOSIHHS CPEAHEBO3PACTHBIX COCHSAKOB CBEXKEro 6opa M cBexel cybopu
cocrainser 2,04 u 1,79 coorBercTBeHHO. Crielible HaCaXXAEHHUS CBEXEro 60pa ¢ MHAEKCOM CaHUTAPHOTO COCTOSIHUS 26 OTHO-
CSITCSL K CHIIBHO OCJTabJIeHHBIM, a CBeXeH cy0opu — K OCIIa0JIeHHBIM, YTO OOBSCHsAETCS (oJiee IUI0OPOAHBIMU IPYHTOBEIMHU
YCIOBHSMH cyOOpH, 00OTaleHHBIM OHOpa3Ho00pa3ueM )KUBOTO HAIIOUYBEHHOT'O TOKpoBa. OciiaGIeHHBIMH OTIPEeIeHbl Coc-
HoBble HacaxaeHus [X u XI kiaccoB Bo3pacta, y KOTOPBIX MHJIEKC CAHUTAPHOI'O COCTOSIHMS BapbUpyeT B rpenenax 2,30—
2,33, a IpOLIEHT YCBIXAIOIIUX U CYXOCTOMHBIX JiepeBbeB pocturaer 10 %.

VYcTaHOBIEHO, YTO CaMbIMH BIMATENbHBIMU (PAKTOPAMH CYIECTBEHHOTO YXYAIICHNUS! CAHUTAPHOTO COCTOSHUS CIENBIX U
MEpPECIENbIX BOJOOXPAHHBIX COCHOBBIX HACAKACHUH SBISIOTCS W3MEHEHHs THIPOJIOTMYECKOTO pPEeKHMa MPHUIOWMEHHBIX
TEPPUTOPHIL, YTO MPUBOIUT K NOPAKECHUIO JEPEBHEB OMENION aBCTPUICKOM M KOpHEBOM ry0koi. C 1enbo MpeIoTBpaIleHust
Pa3BUTHS yKa3aHHBIX MATOI€HOB PEKOMEHYETCS CO3[aBaTh CMEHIAaHHBIE KYIbTYPhl COCHbI OOBIKHOBEHHOIl C BBEJICHHEM B
20-40 % nHUCTBEHHBIX BHJOB, KOTOPHIE OJHOBPEMEHHO OYAYyT CIIYy)KHTh IPOTHUBOIIOKapHBEIM 0apbepoM paclpOCTpaHEHUS
HH30BBIX IT0XKapOB.

KnroueBsble ci1oBa: Grosormdeckasl yCTOMYNBOCTD, KATETOPHU COCTOSTHHMS, TI0KA3aTelb CAHUTAPHOTO COCTOSHHS, OMea
aBcTpHiickas, KOpHeBas TyOKa, CyXOCTOH.
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