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The sanitary condition of pine plantations in the conditions of Polissia
of Ukraine was assessed. Derevostan grows in different types of forest
vegetation conditions B2GDS, B3GDS, C2GDS, C3GDS. According to
the data of 27 circular trial plots, which were established during 2018-
2020 in the territory of the State Enterprise Zhytomyr LH Berezivske
Forestry, the State Enterprise Korostyshivsk LH Ivnitske Forestry, the
State Enterprise Korostensky LH APC Melenivske Forestry, which cove-
red the typical growing conditions of pine plantations of Zhytomyr Oblast.
The index of sanitary condition showed that the pine forest belonged to
strongly weakened stands. Analyzing the sanitary condition during the re-
search period, it is worth noting that in 2018, the tree stand of the plan-
tations in the Ivnytsia Forestry was weakened, and the average index was
2.42. In Berezivsk and Melenivsk forests, the sanitary condition index was
2.58 and 2.67, which indicates that the degree of damage is average, and
the plantations are strongly weakened.

Based on the results of the research, it was established that in 2019 the
sanitary condition in the Bereziv forestry improved and amounted to 2.12.
By state category, the largest number of I category is 2019 — 40.0 %, 2019
IT - 27.6 %. In the Ivnytsia forestry, the sanitary condition index was 2.52,
the plantations were greatly weakened. In the Meleniv Forestry, the average
sanitary condition index of 2.44 indicates that the tree stand is weakened.

It is proven that in 2020 the sanitary condition improved compared to
other years of research and amounted to 2.11. In Ivnytsia Forestry, the sa-
nitary condition remains very weak. In the Meleniv Forestry, the average
sanitary condition index was 2.29, which indicates that the tree stand is
weakened.

It has been established that pests, diseases and forest fires are the biggest
deterioration of the sanitary condition in the territory of Zhytomyr Oblast. To
prevent the development of these negative factors, it is necessary to create
mixed pine plantations, to carry out timely felling of forest care.

Key words: condition categories, sanitary condition index, type of fo-
rest vegetation conditions, completeness, Scots pine.

Problem statement and analysis of re-
cent research. On the territory of Zhytomyr
Oblast, outbreaks of pest reproduction in pine
stands have been observed in recent years. On-
ly in the forests of the State Forestry Agency,
200,000 hectares of pine plantations have al-
ready been covered by the foci of bark beetles
and related diseases[1]. The acuteness of this
problem is indicated by the large areas covered
by continuous sanitary felling to prevent the
spread of complex foci of stem pests [2—4].

In their works, such scientists as V.L. Me-
shkova, M.M. Padii, M.N. Rimsky-Korsakov,
P.A. Haychenya, E.H. Mozolevskaya. However,

the research of these scientists was primarily
aimed at a comprehensive study of the features
of the development and reproduction of coni-
fer pests, and at the same time, modern eco-
logical and climatic features that exerted their
characteristic influence on them were not ta-
ken into account [5-9].

As a result of the climate change from tem-
perate continental to continental, there is an
increase in air temperature and drought in the
summer, which causes a decrease in the level
of groundwater and a change in the hydrologic
regime of the soil (pine has a superficial root
system). The lack of water in the tissues of
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trees leads to the simultaneous attack of seve-
ral types of pests (apical bark beetle, small
pine borer, etc.) along the entire vertical profi-
le of the trunk and skeletal branches of the
crown. Strong winds also cause a lot of dama-
ge, as they shake the trees, which in turn leads
to undermining of the roots and their weake-
ning. A high temperature regime causes a sharp
increase in the transpiration of trees. Pine plan-
tations weakened by high temperatures and
other factors are subject to destructive effects
and become a good fodder base for pests [10—11].

The aim of the research — to determine the
index of the sanitary condition of pine plan-
tations and the influence of various biotic and
abiotic factors on the territory of Zhytomyr
Region.

Material and methods of research. The
research was carried out during 2018—2020 on
sod-podzolic soils of the Zhytomyr region.
The object is pure and mixed pine forests in
the territory of Polissia of Zhytomyr Oblast.

The territory of the experimental site is
characterized by a flat topography. The soil is
medium-podzolic sod, characterized by a san-
dy mechanical composition, good water per-
meability and aeration, which contributes to
the relatively rapid decomposition of organic
substances and significant leaching of mineral

I=

I — stand index;

[, — i, — tree condition categories (from I
to VI);

n: — is the number of trees of one state
category;

N — total number of assessed trees on the
trial area, individuals.

The indices of the condition of plantations
are characterized by: 1.0-1.50 — healthy; 1.51—
2.50 — weakened; 2.51-3.50 — very weakened;
3.51-4.50 — drying; 4.51-6.00 — dry, [12-21].

nutrition elements from the upper horizons to
the lower ones. When performing the work,
both general scientific and special research
methods were used. To assess the sanitary con-
dition of pine plantations, trial plots were laid
in moist screeds (C3GDS), fresh screeds
(C2GDS), Zhytomyrskyi LG Berezivske Fo-
restry, fresh pine (B2GDS) and fresh cinders
(C2GDS) Korostyshivskyi LG Ivnytske Fores-
try SE, Korostenskyi LG APC Melenivske fo-
restry in wet sub-forests (B2ZHDS), fresh sub-
forests (B3HDS). Test plots were established
according to generally accepted methods in fo-
restry and ecology. The research was based on
the classical method of comparative forest eco-
logy with its detailing by individual ecological
and forestry areas. On the test areas, a comp-
lete reaccounting of trees was carried out, and
the tax indicators of the plantations were deter-
mined. Assessment of the quality of plantations
was carried out using the scale of M.M. Orlov.

According to the methodology of the Uk-
rainian Research Institute of Forestry and Agro-
forestry named after H.M. Vysotsky, the sani-
tary condition of each tree was determined on
a 6-point scale, followed by the calculation of
the average index of the sanitary condition of
the plantation, which was calculated according
to the formula.

(*n)+ (L*n)+{Een) + (i, *n )+ (- +n) + (ig*n,)

N

The research was conducted during 2018—
2020 on sod-podzolic soils in the Zhytomyr re-
gion. Prospects for further research will be
aimed at improving tree stands.

Research results and discussion. The re-
search results showed that the decrease in the
viability of pine plantations in the years 2018—
2020 is largely characterized by the distribu-
tion of trees by categories of sanitary condition
(Table 1).

Table 1 — Sanitary condition of pine plantations in the Bereziv Forestry of the State Enterprise of Zhytomyr LGA

The number of trees by state category: numerator, The total number
Year NePP units, denominator, % of trees in the trial Iss
i il 111 v \ VI plots, piece
PPIK 190 50 11 9 0 0 260 1.38
2018 73,1 19,2 4,2 3,5 0 0 100
35 59 109 83 24 10 320
PP2 10,9 18,4 34,1 25,9 7,5 3,1 100 3,09
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Continuation of Table 1
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The distribution by categories in a healthy
plantation of PP1K is as follows: I — 73.1 %, IT —
19.2 %, the rest of the categories occupied a
small share, namely IIT — 4.2 %, IV — 3.5 %. In
other test plots PP2 and PP3, the sanitary
condition index was equal to 3.09 and 3.27.
The cause of this condition is the apical bark
beetle, which significantly weakens the plan-
tation. According to the state categories in
PP2, the largest share falls on III — 34.1 %, IV —
25.9 %, there is also a small share of V — 7.5 %,
and VI — 3.1 %. It is worth noting that PP3 is
characterized by status categories as follows:
1T - 34.9 %, IV — 23.4 %, V — 9.4 %, which in
turn shows that the trees are strongly affected
and have undergone drying. Plantation PP4K
has a good health status score of 1.37, while
PP5 is 2.21 and PP6 is 2.28 due to the fact that
these plantations were affected by the crown
bark beetle and windbreak. On PP4K, the most
in terms of condition categories I — 68.6 %, II —
27.8 %, III — 12.0 %, this indicates that the
plantation is healthy and does not need impro-

vement measures. On PP5, according to status
categories I1 — 37.4 %, II1 — 22.4 %, the reason
for this distribution is the apical bark beetle. In
PP6, the distribution of trees II — 18.2 %, and
1-31.2 %, IV —15.4 %.

Sanitary condition indices for PP7K -
1.48, which indicates a healthy plantation, PP8
— 2.36, PP9 — 2.49, weakened plantation. The
reasons that weakened PP8 and PP9 is the
apical bark beetle.

The best indicators by state categories are
on PP7K, namely I — 64.8 %, 11 — 27.0 %, III —
5.0 %, IV — 3.2 %. It is worth noting that on
PP8 and PP9 there are damage to the tree by
apical bark beetle.

During 2018-2020, the sanitary condition
of the pine plantations in the DP Korosty-
shivsk LG was unsatisfactory, the cause of this
condition being pests — the crown bark beetle,
which causes the death of pine stands.

During 2018-2020, test plots were laid in
pine plantations in Ivnytskyi Forestry (Table. 2).

Table 2 — Sanitary condition of pine plantations in the of Ivnytskyi Forestry of SE Korostyshivskyi LG

The number of trees by state category: numerator, Thet;[otalf
its, denominator, % number o
Year NoPP umis, ’ trees in the | Iss
I 11 11 v v yp | talplots,
piece
198 84 10 7 2 0 301
2018 PPI0K 65,8 27,9 3,3 2,3 0,7 0 100 144
PPIL1 48 78 85 65 20 8 304 )84
15,8 25,7 28 21,4 6,6 2,6 100 ’
45 58 83 72 17 11 286
PP12 15,7 20,3 29 25,2 5,9 3,8 100 2,98
2019 PPI3K 223 88 12 3 1 0 327 138
68,2 26,9 13,6 0,9 0,3 0 100
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Continuation of Table 2
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In PP10K, the sanitary condition index is
1.44, which indicates a healthy plantation. In
PP11 and PP12, the sanitary condition index is
2.84 and 2.98, respectively, which in turn
indicates a very weakened plantation.

According to the status categories, in PP10K
the largest number of trees is in [ — 65.8 % and
IT — 27.9 %, this indicates that the plantation is
healthy and has no signs of weakening. In
PP11, a large proportion of trees have drying
and signs of weakening IT — 25.7 %, III — 28.0 %,
IV — 21.4 % the cause is apical bark beetle.
PP12 is a mixed plantation with a share of com-
mon oak and hanging birch, this in turn, how
to remove drying and weakening pine trees
will contribute to the improvement of the plan-
tation. PP12 has a sanitary condition index of
2.98, which belongs to the category of very wea-
kened plantation. The pine plantation is cha-
racterized as follows by categories of trees 11 —
20.3 %, III — 29.0 %, IV — 25.2 %, this shows
that a large number of trees have signs of wea-
kening and need to be removed from the plan-
tation. The reason for the weakening of the tree
stand on PP12 is the presence of apical bark
beetle. The sanitary condition index in the con-
trol plot is 1.38, which indicates that it is a
healthy plantation.

In the following test areas PP14 and PP15,
the sanitary condition indices indicate that the
plantation is very weakened. According to the

status categories, PP4AK T — 68.2 %, 11 — 26.9 %,
while in PP14 the most trees are in III — 38.8 %
and IV — 25.8 %, this in turn is characterized
by the fact that the plantation needs sanitary
and health measures to remove and plant di-
seased trees. In PP6, which belongs to the arri-
ving category of Scots pine trees, the catego-
ries were distributed as follows: II — 23.0 %,
IIT — 25.9 %, IV — 24.9 %. The reason that had
an impact on the pine plantation is the apical
bark beetle, which in turn weakened and led to
the drying of the tree stand.

In 2020, test plots were laid for PP16K,
PP17, PP18 in the Ivnytsia Forestry of the
Korostyshiv Forest Farm. The index of sanita-
ry condition in the control trial plots of PP16K
was 1.44, which indicates that the plantation is
healthy. According to the status categories I —
68.9 % and II — 25.4 %, which shows a tree
stand without signs of damage. In PP17, the
state categories were distributed as follows: I —
22.6 %, 1 —21.3 %, IV — 23.6 %, V —23.6 %.

It is worth noting that PP18 has a sanitary
condition index of 3.34, which shows that the
stand is very weakened and requires sanitary
selective felling. The reason that led to the
weakening is the apical bark beetle, which had
favorable conditions for its development.

During 2018-2020, test areas were laid in pine
plantations in the Meleniv Forestry (Table 3).

Table 3 — The sanitary condition of pine plantations in the Meleniv Forestry of the State Enterprise

Korostenskyi LG APC

The number of trees by state category: numerator, units, The total number

Year NoPP denominator, % of trees in the Iss

I I T v v VI trial plots, piece

2018 PP19K 163 105 8 4 1 0 281 1,49
58 37,4 2,8 1,4 0,4 0 100
28 62 125 88 37 8 348

PP20 8 17,8 35,9 25,3 10,6 2,3 100 3.2
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Continuation of Table 3

20 45 107 73 26 16 287
P2l 7 15,7 37,3 25,4 9,1 5,6 100 3,32
190 95 10 6 2 2 305
PP22K 62,3 31,1 10,5 2 0,7 0,7 100 =
61 96 97 48 19 3 324
2019 Pp23 18,8 29,6 29,9 14,8 5,9 0,9 100 2,62
PP4 29 78 117 95 38 12 369 319
7,9 21,1 31,7 25,7 10,3 3,3 100 ’
190 86 10 4 3 2 295
PP25K 64,4 29,2 3.4 1,4 1 0,7 100 147
58 109 96 53 20 6 342
2020 PP26 17 31,9 28,1 15,5 15,5 5,8 100 2,67
48 109 97 54 22 6 336
Pp27 14,3 32,4 28,9 16,1 6,5 6,5 100 2,74

Thus, it can be seen from table No. 3 that
the sanitary condition index of 1.49 on PP19K
shows that the plantation is healthy. Number of
d Table No. 3 shows that the sanitary condi-
tion index of 1.49 on PP19K shows that the
plantation is healthy. The number of trees cor-
responding to the I and II status categories is
58.0 % and 37.4 %, respectively. On PP20 and
PP21, the health status index is 3.2 and 3.32,
which indicates that the tree stand is severely
weakened. PP20 is characterized by the fact
that 35.9 % and 25.3 % of the trees are in the
IIT state category, respectively, while the I and
IT state categories account for 7 % and 15.4 %,
respectively.

Unsatisfactory indicator of the condition
category is on PP21 in the plantation, com-
pared with PP19K, V and VI, 9.1 % and 5.6 %,
respectively, while on PP19K it is 0.4 %. This
negative trend is caused by two factors: the
first is the root sponge, which had a negative
impact on the tree stand, and the second is the
apical bark beetle. The impact of pests and
diseases negatively affected the condition and
productivity of the tree stand.

Test plots PP23 and PP24, which were sur-
veyed and planted in 2019, are characterized
by a strongly weakened sanitary condition
index compared to control PP22K. Plantation
PP23 is clean because the composition is
10Cs, the index of planting is 2.62 — a strongly
weakened tree stand. the largest number of
common pine trees II — 29.6 %, III — 29.9 %,
IV — 14.8 % state categories, while PP4K I —
62.3 %, which makes up the main part of the
forest, this in turn indicates that most of the

tree stand has no signs of damage, has good
growth, normal size.

PP24 has a health index of 3.19, indicating
that it is a severely weakened stand. Most trees
are characterized by mechanical damage,
needles of yellow-green color, and the pre-
sence of dry branches. The distribution by sta-
tus categories is such that the most are III and
IV categories, namely 35.9 % and 24.6 %. It is
worth noting that there is also V class equal to
10.2 %, while on PP4K 0.6 %. The cause of
severe weakening is trunk pests, the apical
bark beetle, which damages the tree stand.

On PP26 and PP27, which were surveyed
in 2020, the plantations are strongly weakened.
On the control test plots of PP25K, the stand is
healthy with a sanitary condition index of
1.47. Analyzing the ratio of percentages by
categories of trees on PP26, PP27 in com-
parison with PP25K, it can be noted that the
presence of V and VI is 15.5 % — 5.8 %, while
on PP25K it is 1.1 % — 0.7 %. The basis of the
number of trees and percentage on PP25K is
66.9 %, while PP26 and PP27 II-11I category is
31.9-28.1 %. The reason for this ratio is the
presence of a fire on PP26, which had a ne-
gative impact on the pine plantation. On PP27,
the factor of weakening and deterioration of
the sanitary condition is pests that pose a threat
to pine plantations.

Conclusions. In the period 0f 20182020, 27
test plots were laid on the territory of forestry.

It was established that on the trial plots, the
abiotic factors, the apical bark beetle that wea-
kens the tree stand, the sanitary condition in-
dex are within the norm and the plantations do
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not require sanitary improvement measures.
On those test areas where there are diseases of
the root fungus, the apical bark beetle, and the
influence of climatic factors, the index of sani-
tary condition is outside the normal range. The
plantations need summit and rehabilitation
measures, for the removal of trees and the re-
habilitation of the plantation.

The study of the sanitary condition in the
trial areas showed that most of the stands, 55.5 %,
have slight damage, 45.5 % — plantations, 45.5 %

have an average degree of damage, the causes
are apical bark beetle and root fungus, which,
under the influence of climatic factors, have a
significant negative impact on plantations. The
average sanitary condition index for 2018 is
2.58 in Berezivskyi, 2.42 in Melenivskyi, and
2.67 in Ivnytskyi. In 2019, Berezivske has the
best state of pine plantations — 2.12, the worst
— Ivnitsky Forestry has an indicator of 2.52,
Melenivske has an average indicator of 2.44.
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CanitapHnii cTaH cocHOBUX HacajxkeHb IloJicest
AKuromMupunu

Pomanuyk JI./L., Ainenxo I1.B.

O1iHEHO CaHITapHUI CTaH COCHOBHX HAaCa/PKEHb B
ymoBax [lomicest Ykpainu. JlepeBoctan pocre y pi3HHX
tumnax smicopociauaaux ymoB B2TJIC, B3T'AC, C2T'JC,
C3T'IC. 3a nanuMu 27 KpyroBHX NPOOHMX ILIONI, SIKi
Oynu 3axnazeni nporsirom 2018-2020 pokiB Ha TepH-
topii AT XKutomupcrkuii JII' bepesiBcbke J1iCHULTBO,
JIT Kopocrumiseskuid JII' IBrubke micaumrso, AT Ko-
pocrenbcebkuii JIIT AITK MeneHiBcbKe JTiCHHIITO, sIKi OXOIH-
JI TUIIOBI YMOBHM BUPOLIYBaHHS COCHOBMX HAacaJKEHb
Kuromupuway. [HAEKC caHITapHOrO CTaHy MOKAa3aB, IO
COCHOBHMH JIEpEeBOCTAaH HaJIeXaB 10 CHWJIBHO ocialdie-
HUX Haca/DKeHb. AHali3yl0OUM CaHITAapHUHA CTaH B Iie-
piox mocinipKeHb BapTo 3a3HauuTw, mo y 2018 pomi B
[BHHMITEKOMY JTICHMIITBI JIepeBOCTaH oOclabNeHuid, a ce-
pemHilt inneke cranoBuB 2,42. V bepesiBcbkomy Ta Merne-
HIBCHKOMY JIICHUIITBaX iHJCKC CaHITAPHOTO CTaHy CTa-
HOBUB 2,58 Ta 2,67 — 11e BKa3ye, MO CTYIiHb MOMIKOJI-
JKEHHSI CepeJIHii, a Haca/PKeHHSI CHIIbHO OCTa0IeHi.

3a pe3ynbTataMu JOCITIKEHb BCTAHOBJIEHO, IIO Y
2019 poui caniTapHu#i cTaH y bepe3iBcbkoMy JIiCHUIITBI

MOKpaMBes 1 ctaHoBUB 2,12. 3a KareropisiMu crany
Hatoinemre 1 xateropii — y 2019 cranoBwio 40,0 %,
2019 II — 27,6 %. Y IBHULIBKOMY JIICHHIITBI iHIEKC CaHi-
TApHOTO CTaHy CTAHOBUB 2,52, Haca/pKEHHsS OyiIu CH-
JIBHO ociabinieHi. Y MeneHiBCbKOMY JIICHUIITBI CepeHii
iH/IEKC caHiTapHOro crany 2,44 Bka3sye Ha Te, 11O Jiepe-
BOCTaH OCJIa0JICHUH.

Hoseneno, mo y 2020 pori caHiTapHHNA CTaH MOK-
palmBes y MOPIBHAHHI 3 iHIIUMH POKaMHU JOCITiDKEHb i
craHoBuB 2,11. V [BHUIIbKOMY JIICHUIITBI CaHITApHUIN CTaH
3aIMIIAETHCS CHITBHO ociabieHnM. Y MeneHiBCbKoMY Jric-
HUITBI CEepelHil 1HIEKC CaHITapHOrO CTaHy CTaHOBHB
2,29, 1ie oka3ye Ha Te, M0 JISPEBOCTaH OCIa0ICHU.

BcranosieHo, 1o HaiOiIbIIe TOMKO/KYIOTH CaHi-
TapHUH CTaH Haca/pKeHb Ha TepuTopii JKuromupumHu
IIKITHUKH, XBOpOOU Ta JicoBi moxkexi. JIst 3amo0iranHs
PO3BHUTKY IIMX HEraTMBHUX YHMHHUKIB MOTPiOHO CTBO-
pIoBaTH MilllaHi COCHOBI Haca KEHHsI, TPOBOINTH BYAaC-
HO pyOKH JOTJISITY 32 JIiCOM.

Karouosi cioBa: xareropii crany, iHIeKC caHiTap-
HOT'O CTaHy, THII JIICOPOCIMHHHUX YMOB, IIOBHOTa, COCHA
3BUYAlHA.
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