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Foliage-browsing Lepidoptera (Insecta) in deciduous forests of Ukraine
for the last 70 years

V.L. Meshkova'

As insect development depends on temperature, so the change in biology, behavior habits, frequency, and severity
of outbreaks of foliage-browsing insects considered pests can follow the climate change. The reactions of species to the
same climate changes can be specific, therefore, an unpredictable change in their ratio in the community will affect the
consequences of climate change.

The details of such changes must be studied to quantitatively assess future trends and the threats to deciduous forests.
The aim of this research was to evaluate the representation in deciduous forests the foliage-browsing lepidopterous
insects if different groups of size, lifestyle, voltinism, trophic relations, and ability to mass propagation in different
periods of assessment for recent 70 years.

In the analysis, we used a list of 118 lepidopterous species of foliage-browsing insects of deciduous forests, compiled
on the basis of archival data from 1940—1975, and in the course of our own field research from 1975 to the present in
the forests of Ukraine. Following trends were expected to be confirmed for these time intervals: to increase the number
of species of small size, the number of species with hidden lifestyle, multivoltine species, polyphagous species, and
so-called indifferent species. For each species, all these parameters were identified and proportions of species of each
category for certain time intervals (1940—1950, 1960—1970, 1980-1990, and 2010-2020). Their distribution for size,
voltinism, lifestyle, trophic features, and outbreak potential at these time intervals was compared using y*-test.

Among lepidopterous foliage-browsing insects of deciduous forests of Ukraine, the increase for recent 70 years was
proved for the proportion of indifferent species (do not able to mass propagation), small species (with wingspan below
20 mm), as well as species with hidden (leaf-miners) and semi-hidden lifestyle (leaf-rollers). All trends are expressed the
most obviously in 1940—1950 and further periods. The hypothesis about decrease the proportion of the univoltine and
monophagous species for this period is not supported statistically.
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Introduction. Climate change brings to forest
weakening and increases its susceptibility to insect
damage (Frank, & Just, 2020; Halsch et al., 2021). At
the same time, insects under new climate conditions
accelerate development, change their behavior,
and hibernation habits (Branco et al., 2019; Jactel,
Koricheva, & Castagneyrol, 2019). Such changes must
be studied in detail to determine threats to forests.

Some phyllophagous insects are able to cause
considerable damage to tree foliage in the forest,
protective, and urban stands during particular
periods, so-called outbreaks when the number of
these pests increases drastically (Kcaes, IlanpaukoBa,
CyxoBonbckuii, Tapacosa, 2015). The incidence,
severity, duration, and intervals between such
outbreaks were analyzed for different periods to find
the algorithm for predicting the following increase
of threat to a forest (Memkosa, 2002). It was found
that the species which are able to mass propagation
begin feeding early in spring, and conditions for their
population growth are formed the most often. Duration
of outbreaks for different foliage-browsing insects is
proved to be connected also with the features of their
seasonal development and increases from western to
eastern regions (Mermkosa, 2009).

As insect development depends on temperature
(Verberk, Atkinson, Hoefnagel, Hirst, Horne, & Siepel,
2021), one can see the change of its dates and rates,
including dates and intensity of diapause, as well as
their synchrony with the host plant, particularly in
spring. It results in changes in survival, fecundity, area
boundaries, outbreak parameters (incidence, severity,
duration, and intervals between such outbreaks),
injuriousness, and the species composition of
foliage-browsing insects (Knell, & Thackeray, 2016;
Kirichenko, Augustin, & Kenis, 2019).

Analysis of dynamics of foliage-browsing
insects shows that in the 40s-50s of the last century,
the foci in the forest and in the garden were most
often formed by species with a large wingspan and
relatively large caterpillars, particularly Erebidae':
Calliteara pudibunda (Linnaeus, 1758), Leucoma
salicis (Linnaeus, 1758), Lymantria dispar (Linnaeus,
1758), Orgyia (Orgyia) antiqua (Linnaeus, 1758),
Euproctis  (Euproctis)  chrysorrhoea  (Linnaeus,
1758), Lasiocampidae: Malacosoma (Clisiocampa)
neustria (Linnaeus, 1758), Notodontidae: Notodonta
dromedarius (Linnaeus, 1767), Peridea anceps
(Goeze, 1781), Phalera bucephala (Linnaeus, 1758),
etc. (Memkosa, 2002).

In the 60s and 80s, the members of Tortricidae
and Geometridae families prevailed among foliage-
browsing insects, and soon the dominant pest of the
60s Tortrix viridana Linnaeus, 1758 (monovoltine
and monophagous) gradually replaced by multivoltine
and polyphagous species. And, finally, the proportion
of miners and other species developing in shelters
increased, particularly in urban stands (Kollar, 2014;

' according to current nomenclature (Karsholt & Nieukerken, 2013)

Brown, 2018; Balacenoiu, Buzatu, Dragos, Alexandru,
& Netoiu, 2020).

The study of statistical reporting on the dynamics
of foliage-browsing insects also indicates a decrease
in the number of species capable of forming outbreaks.
This may be due to a change in the structure of both
the deciduous stands themselves and the insects
living in them. Thus, taking into account information
on changes in the structure of complexes of foliage-
browsing insects in recent decades, it is necessary to
quantitatively assess future trends and the threats to
deciduous forests.

Objects and methods. Object of research — the
trends of the habits of foliage-browsing insects in
deciduous forests. Subject of research — representation
of the foliage-browsing insects of deciduous forests
depending on size, lifestyle, voltinism, trophic relations,
and ability to mass propagation.

The aim of the research was to evaluate the
representation of the foliage-browsing lepidopterous
insects of different groups by size, lifestyle, voltinism,
trophic relations, and ability to mass propagation in
different periods of assessment for recent 70 years in
deciduous forests of Ukraine.

In the analysis, we used a list of 118 species
of foliage-browsing insects of deciduous forests,
compiled on the basis of archival data from 1940-
1975, and in the course of our own field research from
1975 to the present.

Five hypotheses considered concerning trends
in structure change of foliage-browsing insects of
deciduous forests.

According to the first hypothesis, there is a trend
to increase the number of species of small size. For
analysis, all species were divided into 3 groups by
wingspan: large (over 40 mm), middle (21-40 mm),
and small (below 20 mm).

According to the second hypothesis, there is a
trend to increase the number of species with hidden
lifestyles. All detected insect species were divided into
3 groups by lifestyle: open-living caterpillars feed on
foliage without shelters, cobwebs, leaves held together,
etc. Hidden-living insects feed under leaf cuticles
(leaf-miners, for example). Semi-hidden-living insects
most of the life cycle feed in the shelters, for example,
cobwebbed, glued, or folded leaves (Coxomoga,
[IBunenxko, Kapaam, 2020).

According to the third hypothesis, proportion of
multivoltine species tends to increase. We considered
as multivoltine ones those species which are known to
be able to have more than one generation per year.

According to the fourth hypothesis, the proportion
of polyphagous species tends to increase. We consi-
dered as polyphagous those species which can feed on
more than one plant genus.

According to the fifth hypothesis, the proportion of
eruptive species tends to decrease. We considered the
prodromal and eruptive species those ones which are
capable of a multiple increase in abundance. However,
in prodromal species, the abundance remains at the
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lower stationary state, while in eruptive species it
can remain at lower or upper stationary level (Mcaes,
[TansuukoBa, CyxoBonbckuii, Tapacosa, 2015).

For each species, all these parameters were identi-
fied and proportions of species of each category for
certain time periods (1940-1950, 1960-1970, 1980-
1990, and 2010-2020) were evaluated.

Descriptive statistics of the data obtained were
performed by employing the mean + standard error
of the mean. The proportions of species inside each
analyzed characteristic were compared using the
chi? test (AtpamenrtoBa, Yrtenckas, 2008). Microsoft
Excel software and statistical software package
PAST: Paleontological Statistics Software Package
for Education and Data Analysis (Hammer, Harper, &
Ryan, 2001) were used.

Results and discussion. The comparison of the
lepidopterous insects supports the trend of increase the
proportion of small species (Fig. 1).
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Fig. 1. The proportion of Lepidoptera species
with different size level in certain periods (bars — standard
error; the number of species in parentheses)

The difference in the ratio of small, middle and large
insects is the most pronounced between 1940-1950 and
further periods (y* — 18.0-20.3; p < 107) than between
1960-1970 and 1980-1990, 1980-1990 and 2010-2020,
and other periods (x> — 0.1-2.3; p > 0.1).

On some objects, the functional relationship be-
tween body size, development duration, and tempera-
ture of animals has been proven (Chown, & Nicolson,
2004). It was shown that against the background of the
current climate warming, the size of the insect body
decreases. At the same time, in regions with lower
average annual temperatures, the increase in beetle size
is statistically significant.

The proportion of open-living lepidopterous foliage-
browsing insect species tends to decrease, semi-hidden
species tends to increase, and hidden species tends
to increase and then to decrease again (Fig. 2). The
difference is the most pronounced between 1940-
1950 and further periods (> — 24.4-38.5; p < 107%)
than between these periods (x> — 0.2-1.8; p > 0.1).
The increase of the proportion of hidden species,
particularly miners, is registered also in urban stands
(Kirichenko, Augustin, & Kenis, 2019; Branco, Nunes,

Roques, Fernandes, Orazio, & Jactel, 2019; Kardash,
& Sokolova, 2020), but they seem not to be dangerous
for a forest.
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Fig. 2. The proportion of Lepidoptera species with
different lifestyle in certain periods (bars — standard error;
the number of species in parentheses)

The trend of increase the proportion of bivoltine
species and decrease the proportion of the univoltine
species is rather slight (Fig. 3), and the difference is not
statistically proved (x> <0.4; p >0.1). So this hypothesis
is rejected, however, it may be due to an insufficient
dataset.
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Fig. 3. The proportion of Lepidoptera species with
different number of generations in certain periods (bars —
standard error; the number of species in parentheses)

Most of the papers are devoted to an increase in the
number of generations, this is logical since an earlier
start and a later end of the growing season and an
increase in the sum of temperatures during this period
are favorable for the development of a larger number
of generations (Knell, & Thackeray, 2016; Memkosa,
2019; Teder, 2020). An increase in the proportion of
multivoltine species has recently been reported in
Finland (Poyry, Leinonen, Sdderman, Nieminen,
Heikkinen, & Carter, 2011). However, in some cases
the last generation does not enter the diapause before
winter, contrary to expectations, but dies (/nvasive
stink bugs, 2017).
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The shift under the warming the phases of the food
plant and the caterpillars can bring to the earlier hatch
than the available food appears, and entomophages
will appear earlier or later than the phytophages hatch.
In this case, those phytophages and entomophages
that can adapt to feeding on a large number of hosts
will gain advantages, that is, polyphages will receive
advantages over monophages (Robinet, & Roques,
2010).

At the same time, in our set of data, the hypothesis
of increase the proportion of polyphagous species and
decrease the proportion of the monophagous species is
not supported (3> < 0.4; p > 0.1) (Fig. 4).
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Fig. 4. The proportion of Lepidoptera species
with different trophic relations in certain periods
(bars — standard error; the number of species
in parentheses)

It is possible that when considering a particular
outbreak, conclusions regarding the ratio of
polyphages to monophages will change. So, according
to our research in the 80s in the focus of the Archips
crataegana (Hiibner, 1799), the caterpillars of all
foliage-browsing species that lived there preferred to
feed on oak leaves, but after severe defoliation of trees,
the insects moved to other tree species and successfully
completed their development (Memkora, 2002). In the
years when the outbreak was collapsed, the largest
populations of all species were again recorded in oak
trees. That is, in the years of high insect population
density and lack of oak foliage, these species became
polyphages.

The trend of decrease the proportion of eruptive
species and increase the proportion of indifferent
species is expressed the most obviously in 1940-1950
compared to further periods (Fig. 5) (y* — 32.7-41.2;
p < 10”) than between these periods (}*> — 0.5-3.0;
p>0.1).

Thus, the data obtained confirm that the reactions
of species even to the same climate changes are
species-specific. Therefore, an unpredictable change
in their ratio in the community (Wagner, Fox, Salcido,
& Dyer, 2021) will affect the consequences of climate
change (Gilman, Urban, Tewksbury, Gilchrist, &
Holt, 2010).

Fig. 5. The proportion of Lepidoptera species
with different types of population dynamics in certain
periods (bars — standard error; the number of species
in parentheses)

Conclusions. Among lepidopterous foliage-
browsing insects of deciduous forests of Ukraine,
the increase for recent 70 years was proved for the
proportion of indifferent species (do not able to mass
propagation), small species (with wingspan below
20 mm), as well as species with hidden and semi-
hidden lifestyle. An increase in the proportion of small-
sized species as well as for species with a hidden and
semi-hidden lifestyle is known also for other groups of
insects. Small size and hidden and semi-hidden lifestyle
allow survival under high anthropogenic pressure.

The hypothesis about decrease the proportion
of the univoltine and monophagous species for this
period is not supported statistically.

However, both hypotheses should be tested in the
future again, taking into account that polyphagia helps
species that have lost the advantages of feeding on
one host plant, in particular, as a result of a shift of
the synchronicity of development, and multivoltine
development allows a rapid increase in population
number.
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JNnctorpusHi Lepidoptera (Insecta)
y MNCTAHNX Nlicax YKpaiHM 3a OCTaHHiI
70 pokiB

B.J1. MewwkKoBa'

3MiHa KIIMary MPU3BOAUTH IO OCHAOJIECHHS Ii-
CiB 1 30LIBIICHHS] TXHBOI CHPUUHSTIMBOCTI JIO TO-
IIKO/PKeHHA KoMaxaMd. BopHO4ac KomMaxu B HOBHX
YMOBax KJIiMary MPHUIIBHIIIYIOTH PO3BHTOK, 3MiHIO-
FOTh KUTBKICTh ITOKOJIiHB, MOBEAIHKY, MICIls 3UMIBIIL,
a TaKOXK YacTOTy ¥ IHTCHCHUBHICTH CIajaxiB MacoBO-
ro po3MHOKeHHs1. Taki 3MiHM OTPIOHO J1eTanbHO BU-
BUYaTH, MO0 OIIHUTH TEHIEHINI Ta 3arpo3u JicaMm 3
00Ky KoMax. MeToro IbOT0 IOCIIKEHHS OYII0 OL[iHU-
TH TIPEICTaBHUIITBO Y JINCTSHUX JIicax JIUCTOTPU3HAX
JYCKOKPHIIMX KOMax p13H1/1x Tpym 3a po3MipomM, crio-
co0OM KUTTSI, KUTbKICTIO TTOKOJIiHB (BOJ‘IBTI/IHBMOM)
TpoiuHUMH 3B’SI3KAMH, CIIPOMOXKHICTIO YTBOPIOBa-
TH OCEpEeKH MacOBOTO PO3MHOXKEHHS B pi3Hi mepio-
I BIIPOIOBXK OCTaHHIX 70 poKiB.

Jyis aHanizy BUKOPUCTAHO meperik 118 BumiB myc-
KOKPUJIMX JINCTOTPU3HUAX KOMaX JIMCTSIHUX JIICIB, CKJIa-
neHuit 3a apxiBauMH manuMu 1940-1975 pp. ta ma-
TepiaJlaMu BIIACHUX TOJBOBUX JOCIIKEHb, 3IIHCHE-
HUX Bix 1975 p. nonwHi B micax Ykpaiam. Mu mamu
HaMip MepeBIPUTH JIEKiIbKa riNoTe3 CTOCOBHO TEH/ICH-
IiH, 110 BUSBIICHI B KOMIUIEKCI JIUCTOTPU3HUX JYCKO-
KpUJIUX 3a med iHtepBan dvacy. Ilepma monsrana B
TOMY, III0 Y Mipy NMOTEIUTiHHS 301JIbIIY€THCS YacTKa BU-
TIiB HEBEJTMKOTO po3Mipy (3 po3mMaxom Kpui 110 20 Mm).
[pyra rinoresa nojsraiga B TOMY, III0 B HOBUX yMOBaXx
OinbITa KITBKICTh BUIB KOMax BeJle TIOTAaEMHUH 1 Ha-
MiBIOTAEMHUH CIOCOOM KHUTTS (PO3BUBAIOTHCS B Mi-
HaX, 3TOPHYTHX a00 CIUIETEHHX ITaByTHHOIO JIUCTKAaX
Ta IHIMIUX YKPUTTAX). TakoX MpUIyCKaaH, 0 B YMO-
Bax 3MiHH KJIIMaTy IMOCHJIMTHCS 3arp03a HACAKCHHSIM
BiJl MYJIETHBOJIETUHHUX BUIIB, TYCCHHUII SIKUX ITOIITKO-
JDKYIOTB JIUCTSI BIPOJOBXK YChOTO CE30HY (TpeTs Tirmo-
Te3a). YeTBepra rimoresa nosjsiraia y 301IbIIeHH] Kilb-
KOCTI1 BU/IIB, CIIPOMOYKHUX JIO KUBJICHHS Ha ITUPOKOMY
ACOPTUMEHTI KOPMOBHUX POCIMH (KoMax-1odidaris),
a I’siTa — y 30UTBIICHH] YaCTKA BHIIB KOMaX, IO He-
CIPOMOKHI (POPMYBaTH OCEPEAKH MaCOBOIO PO3MHO-
»eHHd (1HaudepeHTHHX). 1 KOXKHOTO 3 pO3MIISTHY THX
BU/IB BU3HAYCHO BCi Ha3BaHI MapaMeTpH Ta CIIiBBiJ-
HOIIIEHHS KiJTbKOCTI BB KOXHOI KaTeropii /s 4aco-
Bux iHTepBamiB 1940-1950 pp., 1960-1970 pp., 1980-
1990 pp. Ta 2010-2020 poku. Po3noxin BuaiB 3a po3-
MipOM, CTIPOMOXKHICTIO IO YTBOPECHHSI JOAATKOBUX TIO-
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KOJIIHB, 33 CITOCOOOM KUTTS, 32 OCOOJIMBOCTSIMHU KUB-
JICHHS Ta CIIPOMOYKHICTIO IO YTBOPEHHS OCEPEAKiB Ma-
COBOTO PO3MHOXKEHHS Y BiJIIIOBi/IHI TIEpioy 4acy Io-
PIBHIOBAJIH 3a JOMOMOTOIO KPHUTEPifo ¥>. 3a pe3yib-
TaTaMy aHalli3y BCTAHOBIICHO, IO CEPEel JIyCKOKpU-
JIMX JIMCTOTPU3HUX KOMax JIMCTSHUX JIiciB YKpaiHu 3a
octanHi 70 pokiB 3pocia yacTKa iHAN(PEPEHTHUX BUIIB
(HECTIpPOMOXKHUX IO MacOBOTO PO3MHOXKEHHSI), BUIIB
MaJIoro po3mipy (3 po3mMaxom KpHJI J10 20 MMm), 3 To-
TaeMHHUM (MIHEPH JIMCTS) Ta HAITiBIOTAEMHUM (HaHpI/I-
Ky1aji, JUCTOBIKM) criocobamm xutts. Bei BusiBieHi
TeH/IeHIII1 HalloueBH THIILIE TPOSBUIITUCS i1 Yac Mopis-
HaHHA nepioxy 1940-1950 pp. i HACTYmHHUX TEpioiB.
[NimoTe3u 1m0/10 3HIKEHHS YaCTKU BUIB, SIKi PO3BHBa-
FOTHCS 3aBXK/M JIMIIEC B OJHOMY ITOKOJIIHHI, Ta BHJIIB,
110 JKUBJIATHCS HA POCIMHAX OJJHOTO POJY, CTATUCTHY-
HO He miaTBepawinca. OTxe, 3BaKar0ud Ha CreuQid-
HY PEaKIlilo KoMax Ha OJTHAKOBY 3MIHY KJIIMaTy, BaKKO
VSIBUTH, SIK 3MIHSTBCS CITIBBiTHOIIEHHS OKPEMHX BH/IIB
KOMax B YIpYyIOBaHHSX Ta IXHs POJIb Y JIICOBiH eKoCHuC-
TeMi MiCHs 3MiHH KITiMaTy.

Kuio4oBi cjioBa: po3mip; BOJBTHHI3M; CIIOCIO KUT-
Ts1; TpoidHI 0COOIMBOCTI; crianax.

Jlncrorpbisywme
Lepidoptera (Insecta) B ANCTBEHHbIX
necax YKpauviHbl 3a nocnegHue 70 net

B.J1. MewkoBa'

W3meHeHmne kmumara MPUBOIUT K OCTIaOICHHUIO Jie-
COB 1 YBETTUUICHHIO UX BOCIIPUUMYHUBOCTH K IIOBPEXKIC-
HUIO HACEKOMBIMU. B TO ke BpeMsi HaCEKOMbIE B HOBBIX
YCIIOBHSIX KJIMMaTa yCKOPSIIOT pa3BUTHE, U3MEHSIOT KO-
JIMYECTBO IOKOJIEHHH, ITOBEACHHE, MECTAa 3UMOBKH, a
Tak)Ke YaCTOTy U MHTEHCUBHOCTH BCITHIIIIEK MacCOBO-
ro pa3MHOXKEHHUsS. Takue W3MEHEHHS IOJDKHBI OBITh
W3yYEHBI JIETAIbHO, YTOOBI OMPEIeNINTh TCHICHIINA U
YTPO3HI JIeCaM CO CTOPOHBI HACEKOMBIX. /[enbio TaHHO-
TO HMCCJEOBaHUs ObUIO OIICHUTH IMPEICTABUTEILCTBO
B JIMCTBEHHBIX JIeCaX JUCTOTPHI3YIINX YEITyeKPbLIBIX
HACEKOMBIX Pa3HBIX TPYIII 10 pa3Mepy, 00pas3y KU3HH,
KOJIMYECTBY IMMOKOJIEHUHN (BOJIBTUHU3MY ), TPOpUIeCKUM
CBSI3sIM, CIIOCOOHOCTH 00pa30BBIBATh OYard MacCOBO-
rO Pa3MHOKEHUS B pa3HbIe MEPUOJIbI YUeTa 3a MOCHe/I-
uue 70 jer.

B nannom ananuse ucnonap30BaH nepedeHs 118 Bu-
JIOB YENTYeKPBUIBIX JHCTOTPBIBYIINX HACEKOMBIX JIH-
CTBEHHBIX JIECOB, COCTABIICHHBIN 1O apXUBHBIM JIaH-
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HBEIM 1940-1975 rT. M MarepuazaM COOCTBEHHBIX IT0O-
JIEBBIX UCCIENOBAaHUMU, MPOBeNCHHBIX ¢ 1975 roga mo
HACTOSAIIIETO BPEMEHM B Jiecax YKpauHbl. Mbl mpeji-
MoJIarajii MPOBEPUTh HECKOJIBKO THUIIOTE3 IO MOBOAY
TEHJICHIINA, OTMEYaeMbIX B KOMILJIEKCE JIMCTOTPHI3Y-
IIUX YEeITyeKPBUIBIX HACEKOMBIX 3a JaHHBINH WHTEPBaJ
BpemeHH. llepBas 3akirodanace B TOM, YTO 1O Mepe
MOTETIJICHUS BO3PACTAET JI0JISl BUAOB HEOOIBIIIOTO pa3-
Mepa (¢ pazmaxoM KpbuibeB J1o 20 MM). Bropas rumo-
T€3a COCTOsUIa B TOM, YTO B HOBBIX YCIIOBHSX OOJb-
iee KOJMYECTBO BHJIOB HACEKOMBIX BEJET CKPBITHIN
W TIOJYCKPBITBI 00pa3 Xu3HMU (Pa3BHBAIOTCS B MH-
HaX, CBEPHYTHIX WM CIUIETEHHBIX MMAayTHHOW JMCThAX
U IpyTUX YKpBITHAX). Takke Mmpeamnonaranoch, 4To B
YCIIOBUSX M3MEHEHHsI KJIMMaTa BO3pPAcTeT yrpo3a Ha-
CaX/ICHHUSAM OT MYJIBTHBOJIETUHHBIX BUOB, I'yCEHHIIBI
KOTOPBIX IMOBPEXKIAIOT JTUCTBY B TEUSHHE BCETO CE30Ha
(Tpeths runotesa). UeTBepTas THIIOTE3a 3aKITI0YATIACH
B YBEJIMUYCHUH YHCIa BHJIOB, CIOCOOHBIX K MUTAHUIO
Ha IIMPOKOM aCCOPTUMEHTE KOPMOBBIX pacTeHnH (TI0-
nudaros), a mATas — B BO3paCTaHUM JIOIH BUJOB, HE
CMOCOOHBIX (hOPMUPOBATH OYaru MacCOBOTO Pa3MHO-
skeHus (MHIUGepeHTHBIX). 11 Kaxk10ro U3 paccMoT-
PEHHBIX BHUJOB OIpEAENIEHbl BCE HAa3BaHHBIE Mapa-
METPBI ¥ COOTHOIIIEHHS KOJIMYEeCTBA BUIOB KaX 101 Ka-
TEropuM JUIsl BpeMeHHbIX uHTepBanoB 1940-1950 rr,

1960-1970 rr., 1980-1990 rr. m 2010-2020 roner. Pac-
mpeaesieHle BUOB 0 pa3Mepy, CIOCOOHOCTH K BOJIb-
THHU3MY, 110 00pa3y *KU3HU, TPOPUIECKUM CBSI3AM U
CIOCOOHOCTH K 00pa30BaHMIO 0Y4aroB MacCcoBOTO pa3-
MHOXEHHUSI B COOTBETCTBYIOILME IMEPHOABI BPEMEHU
CpaBHHBAJIM C MOMOIIBIO KpuTepus x>. [IpoBeneHHBII
aHaJIN3 MOKa3aJj, YTO CPEAX YELIyCKPhUIBIX JTUCTOTPhI-
3yIIMX HAaCEKOMBIX JINCTBEHHBIX JIECOB YKPaWHBI 3a
nocnennue 70 et yBenuumiack 1015t HHIupGepeHT-
HBIX BHJOB (HECIIOCOOHBIX K MacCOBOMY pa3MHOXe-
HUIO), BUJOB Majoro pasmepa (¢ pa3MaxoM KpBUIbEB
10 20 MM), CO CKPBITBIM (JINCTOBBIE MUHEPHI) U TOTY-
CKPBITBIM 00pa3aMu KU3HU (JTUCTOBEPTKH ). Bce BBISB-
JICHHBIE TEHICHLMU HanboJiee 04YEBUIHO MPOSBISLTUCH
npu cpaBHeHuu ¢ 1940-1950 rr. u nocnenyromux me-
puonoB. ['unoresa o CHUKEHHUHU J0JIM BHIOB, pa3BUBa-
IOLIMXCS BCETHA JIMILB B OJHOM MOKOJICHUH, U BHIIOB,
MUTAIONINXCS HA PACTEHHUAX OJHOTO POJia, CTATHCTH-
YECKH HE TIOATBEpAMIachk. TakuM 00pa3oMm, B CBSI3H CO
crienuuIecKoil peakiueil HaCeKOMBIX Ha OTHH U TE
YK€ U3MEHEHUS! KITMMara, TPyAHO MPEJCTaBUTh, KaK 13-
MEHSTCSI COOTHOILIEHUE OTACIbHBIX BUAOB B COOOIIe-
CTBE U MX POJIb B JIECHON IKOCHCTEME MOCTIe U3MEHe-
HUS KIMMaTa.

KuroueBble cjioBa: pasmep; BOJBTHHU3M; 00pa3
KU3HH; TPOPHUECKUE 0COOCHHOCTH; BCITBIIIKA.
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