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Dynamics of European pine sawfly (EPS) foci area in Low Dnieper region in 2010-2017 has been analyzed. The
main outbreak parameters in six forest and forest & hunting enterprises of the region have been estimated. Area of
EPS foci with the threat of forest damage over 25 % was from 499.3 ha in the State Enterprise “Ochakivske FHE”
and 991.0 ha in the State Enterprise “Kakhovske FE” up to almost 5,000 ha in the State Enterprise “Tsurupinske
FHE”. For eight years one can distinguish only one EPS outbreak with the maximum in 2012 in the forest fund of all
analyzed forest enterprises, except State Enterprise “Velykokopanivske FHE” with the maximum in 2013. Duration
of a period with the threat of forest damage over 50 % during EPS outbreak did not exceed three years. Evaluation of
the mean score of stand threat from EPS damage was suggested, which gives the possibility to compare outbreak
dynamics in the forest fund of different forest enterprises not taking into account the absolute values of foci area.
The reasons for the possible increase of outbreak duration in the region are considered.

Key words: European pine sawfly (Neodiprion sertifer Geoffr.) (EPS), outbreak of mass propagation, focus of
mass propagation, specific focus area, score of the stand damage threat.

Introduction. Analysis of long-term data on dynamics of foliage browsing insects’ foci area in
the forest fund of Ukraine in 1947-1977 has revealed that the probability of their outbreaks in the
Steppe zone is almost twice higher than in the Forest-Steppe zone. Among these pests, European
sawfly (Neodiprion sertifer Geoffr.) is in the first place by severity and duration of outbreaks
(Meshkova 2002). Larvae of European pine sawfly consume two years old pine needle, which can
bring to stand weakening at high insect population density and to stand mortality in a result of high
needle losses (Reference book 1988). Research in different regions show (Meshkova 2002, 2009,
Meshkova et al. 2009, Meshkova & Davydenko 2010, Meshkova & Kolienkina 2016) that
European pine sawfly outbreaks usually develop cyclically at intervals of 9-12 years, and outbreak
duration depends on environmental conditions.

It was found that over 40 % of European pine sawfly foci area falls on Kherson region
(Meshkova 2002). Its considerable part belongs to Low Dnieper region, where massive afforestation
was started over 60 years ago (Shevchuk et al. 2006). Almost 95 % of forest fund in Low Dnieper
region is represented by pure pine plantations, which play a very important ecological role but grow
in extremely unfavorable climatic conditions, on the southern timberline (Nazarenko 2000).
European pine sawfly was found there for the first time in 1965 (Bekosipov 1956). As the stands
grew, their attraction for this pest increased. So for 1992—-2006 in comparison with 1981-1991, the
average annual European pine sawfly foci area in the stands of Kherson region has increased by 5.4
times (by 20,970 hectares) (Nazarenko 2012).

Usually, the outbreak of monovoltinous insects lasts no more than seven years, and dangerous
for forest population density is registered no more than two years in succession (Meshkova 20009,
Reference book 1988). However, since the 80's, the cyclicity of European pine sawfly population
dynamics with expressed years of maximum and minimum disrupted. Since 2001, the area of
European pine sawfly foci in Kherson region exceeded 40 thousand hectares (which is almost equal
to the area of pine stands in the region), despite regular forest treatment with chemical or viral
preparations (Nazarenko 2012).

Due to the necessity to develop the strategy of forest protection, the analysis of current
dynamics of European pine sawfly foci area in artificial stands of Low Dnieper region is very
important, particularly taking into account such area distribution by crown damage threat.

The aim of the research was the evaluation of parameters for European pine sawfly outbreak
dynamics in the Low Dnieper region in 2010-2017.
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Materials and methods. To analyze European pine sawfly outbreak dynamics, statistical
reporting materials for 2010-2017 from the State Enterprises (SE) “Velykokopanivske Forest &
Hunting Economy” (FHE), “Holoprystanske FHE”, “Zburyivske FHE”, “Kakhovske Forest
Economy” (FE) and “Tsurupinske FHE” (Kherson Regional Administration of Forest & Hunting
Management), SE “Ochakivske FHE” (Mykolaiv Regional Administration of Forest & Hunting
Management), as well as from the State Specialized Forest Protection Enterprise (SSFPE)
“Khersonlisozahyst” were used.

Pine stand area in the forest fund of mentioned forest and forest & hunting enterprises was
calculated using the forest inventory database of Production Association “Ukrderzhlisproekt” (as of
01.01.2011).

Severity, incidence (probability) and intervals between outbreaks of European pine sawfly in
the forest fund of mentioned forest and forest & hunting enterprises have been evaluated (Meshkova
2009).

Outbreak severity was calculated as mean annual area and specific area of European pine
sawfly foci in the forest fund of mentioned forest and forest & hunting enterprises. Specific foci
area was evaluated as the ratio of absolute foci area (in hectares) to pine stands area in the forest
fund of mentioned enterprises (thousand hectares) (Meshkova 2002).

Outbreak incidence (probability) in the forest fund of certain forest and forest & hunting
enterprises was calculated as the ratio of the number of outbreak years to the duration of an
investigated period, years (in percent) (Meshkova 2009).

The mean interval between outbreaks (years) was calculated as the ratio of an investigated
period to the number of outbreaks during this period.

Statistical analysis of data was carried out by standard methods of Basic statistics and ANOVA
(Atramentova & Utevskaja 2008) using Microsoft Excel.

In view of the differentiated assessment of stand damage threat within the foci of European
pine sawfly mass propagation in recent years, we suggest to evaluate the mean score of stand threat
by this pest (1):

a1*1+a2*2+a3*3+a4*4) (1)

(a1+a2+a3+a4) ’
where T is the mean score of stand damage threat; a;, a,, a3, and a4 — the stand area with certain
threat level: up to 25 %, 26-50 %, 51-75 % and over 75 %, respectively. According to this, score 1
corresponds to the up to the 25 % threat, score 2 — 26-50 %, score 3 — 51-75 %, and score 4 — over
75 %.

Results and discussion. Analysis of European pine sawfly outbreak severity for 2010-2017
shows (Table 1), that SE “Tsurupinske FHE” and SE “Holoprystanske FHE” (9,261.8 and 7,678.1
hectares, respectively) are on the first places by annual foci area.

Maximal area of European pine sawfly foci was also the highest in the forest fund of these
enterprises, it exceeded 1.7 and 1.1 times the mean annual area in SE “Holoprystanske FHE” and
SE “Tsurupinske FHE”, respectively.

Mean annual area of European pine sawfly foci in SE “Zburyivske FHE” and SE “Kakhovske
FE” was almost similar (3,515.3 and 3,081.5 hectares) but maximal foci area exceeded mean annual
area 2 and 1.3 times, respectively. Both parameters were the lowest in SE “Ochakivske FHE”.

The highest area of forests with pine as the main forest forming species belongs to
SE “Holoprystanske FHE”, SE “Tsurupinske FHE” and SE “Velykokopanivske FHE” (over 10
thousands of hectares in each). Such area is the lowest in SE “Ochakivske FHE”. Maximal area of
European pine sawfly foci exceeded the area of pine stands in two forest enterprises
(SE “Zburyivske FHE” and SE “Holoprystanske FHE”) (see Table 1). It may be explained by the
location of some foci in unclosed pine plantations and in mixed pine stands, as well as by the
increase of pine stand area after the last forest inventory.
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Table 1

European pine sawfly outbreak severity in the forest fund of the state forest enterprises and forest & hunting
enterprises of the Low Dnieper region (2010-2017)

State forest . Foci area, hectares
. Pine stand
enterprises and area maxi- mean annual
forest & hunting hectar’es mal specific total including with stand damage threat*
enterprises 1025% | 26-50% | 51-75% | >75%
“Velykokopanivske 4,865.9/ | 1,783.3/ | 791.0/ 757.3/
FLE” 10,262.3 | 7,830.0 613.9 6,299.8 676 248 31 A5
“Holoprystanske 6386.6/ | 1,377.0/ | 693.0/ 0.0/
FLE” 12,843.8 | 13,030.0 | 597.8 7,678.1 832 15.7 11 0.0
« . » 3,010.6/ | 1,099.3/ | 445.0/ 294.0/
Zburyivske FHE 5,922.3 7,035.0 593.6 3,515.3 856 117 16 10
« » 2,090.1/ | 5346/ 56.9 / 399.9/
Kakhovske FE 4,185.9 3,912.0 736.2 3,081.5 678 173 19 13.0
« : » 7,110.4/ | 2,355.3/ | 1,034.5/ | 1,610.0/
Tsurupinske FHE 12,839.3 | 10,460.0 | 721.4 9,261.8 76.8 101 28 29
w . " 848.3/ 238.8/ 138.0/ 122.5/
Ochakivske FHE 3,709.1 1,800.0 278.4 1,032.8 821 116 33 30

*denominator is the part of total mean annual foci area, %.

Taking into account the available data concerning pine stand area in the forest fund of analyzed
enterprises, specific area of European pine sawfly foci has been calculated. It was significantly the
lowest in SE “Ochakivske FHE” (278.4 ha per 1000 ha of pine stands) and ranged from
593.6 (SE “Zburyivske FHE”) to 736.2 (SE “Kakhovske FE”) hectares per 1000 hectares of pine
stands.

Analysis of annual foci area of European pine sawfly distribution by the level of stand damage
threat shows that from 67.6 to 85.6 % of this area belonged to plots, which are not pest foci by
definition, they are only the plots where this insect occurs. It is accepted (Reference book 1988) that
forest protection is necessary only if the threat of stand damage exceeds 30 %. Since the
requirements of statistical reporting distinguish the gradation of such threat “26-50 %>, “51-75 %”
and “over 75 %”, let us consider an appropriate distribution of European pine sawfly foci area in the
pine stands of the Low Dnieper region.

As we can see from Table 1, the stands with the threat of damage by European pine sawfly 26—
50% were from 11.6 and 11.7 % from annual foci area in SE “Ochakivske FHE” and
SE “Zburyivske FHE” to 24.8 % from annual foci area in SE “Velykokopanivske FHE”. The stands
with the threat of damage by European pine sawfly 51-75 % make up 1.1-3.3 % from annual foci
area in analyzed forest enterprises. The stands with the threat of damage by European pine sawfly
over 75 % were not found at all in SE “Holoprystanske FHE”, had the largest area (13 % from
annual foci area of this pest) in SE “Kakhovske FE”, and in other forest enterprises such stands
occupied 1-4.5 % from annual foci area of European pine sawfly (see Table 1).

Considering that stand treatment with insecticides or viral preparations is prescribed only in the
case of stand damage threat exceeds 30 % (by statistical reporting — not less than 26 %), we have
calculated the total area of European pine sawfly foci with the threat of stand damage over 25 %
(that is the sum of areas with a threat of 26-50, 51-75 and over 75 %), and with the threat of stand
damage over 50 % (that is the sum of areas with a threat of 51-75 and over 75 %), that is the
accumulation. Then we sorted analyzed forest enterprises by foci area with stand damage threat
over 75 % (Fig. 1).

Both the annual foci area (see Table 1) and the area of foci with different levels of stand
damage threat were the highest in SE “Tsurupinske FHE”, SE “Velykokopanivske FHE” and
SE “Holoprystanske FHE” (see Fig. 1).
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Fig. 1 — European pine sawfly foci area with stand damage threat over 25, 50 and 75 % in the forest fund of the
State Forest Enterprises and Forest & Hunting Enterprises of the Low Dnieper region (2010-2017)

It can be seen that as the threat of stand damage over 25 % increases, the difference between
the area with the threat of stand damage over 25 % and over 50 % increases too. The total European
pine sawfly foci area with the threat of stand damage over 25 % was from 499.3 hectares in
SE “Ochakivske FHE” and 991 hectares in SE “Kakhovske FE” to almost 5,000 hectares in
SE “Tsurupinske FHE”. It is such areas one must take into account during the planning of forest
treatment with insecticides.

Evaluation of dynamics of stand damage threat in European pine sawfly foci, taking into
account their distribution by damage threat level and calculation the mean score of stand damage
threat show that 2012 was the outbreak maximum in all analyzed forest enterprises, except
SE “Velykokopanivske FHE”, where it was 2013 (Fig. 2).
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Fig. 2 — Dynamics of mean score of stand damage threat in European pine sawfly foci in the forest fund
of the State Forest Enterprises and State Forest & Hunting Enterprises of the Low Dnieper region (2010-2017)
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In the forest fund of all analyzed forest enterprises, the mean score of stand damage threat was
less than 1.5 points and did not exceed 1.1 points in 2015-2017. All differences in dynamics of
European pine sawfly outbreak were revealed in 2012-2014. So in 2012, the stand damage threat
reached 2.7 points for SE “Velykokopanivske FHE”, 2.14 points for SE “Tsurupinske FHE”,
2 points for SE “Zburyivske FHE” and SE “Ochakivske FHE”, 1.8 points for SE “Kakhovske FE”,
and 1.5 points for SE “Holoprystanske FHE”. In 2013, the mean score of stand damage threat has
decreased in the forest fund of all forest enterprises, except SE “Kakhovske FE”, where it has
increased up to 3.8 points and was still quite high (1.6 points) in 2014 (see Fig. 2).

Analysis of Fig. 2 shows that European pine sawfly population and the respective threat of
stand damage increased in SE “Kakhovske FE” slower than in the stands of other forest enterprises,
reached the maximum one year later and decreased also slowly. Quick growth and decline of stand
damage threat were characteristics for SE “Velykokopanivske FHE”, and quick growth and slow
decline for SE “Tsurupinske FHE” and SE “Ochakivske FHE”.

Thus, the submission of stand survey results in the form of dynamics of the mean score of
stand damage threat makes it possible to compare the outbreak dynamics of European pine sawfly
in different stands not taking into account the absolute foci area.

In order to explain the differences in outbreak dynamics of European pine sawfly in different
stands, foci area was differentiated by stand damage threat level (with accumulation) (Fig. 3).
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Fig. 3 — Dynamics of European pine sawfly foci area with stand damage threat over 25, 50 and 75 % in the forest
fund of SE “Velykokopanivske FHE” (left) and SE “Kakhovske FE” (right) (2010-2017)

So in the forest fund of SE “Velykokopanivske FHE”, the area of European pine sawfly foci
with stand damage threat over 25 % exceeded 1,000 ha even in 2010, but stands with damage threat
over 50 % and moreover 75 % were absent (see Fig. 3, left). In 2011, the foci area with stand
damage threat over 25 % increased almost twice, and in 2012, the foci area with stand damage
threat over 25 %, 50 and 75 % has increased in the forest fund of this enterprise. In 2013, the
distribution of foci area was similar to 2011, and in 20142017, stand damage threat over 25 % was
assessed for the relatively small area.

In SE “Kakhovske FE”, the foci of European pine sawfly with stand damage threat over 50 %
and over 75 % were revealed only in 2012-2014 with the maximum in 2013 (see Fig. 3, right).
However, European pine sawfly foci area with stand damage threat over 25 % was registered from
2010 to 2015.

Because of availability of detailed data on European pine sawfly foci area only for 8 years,
parameters of outbreak duration, intervals between outbreaks and outbreak frequency (probability)
were calculated only as an implementation of the methodical approach. At the same time, even such
limited sample shows certain peculiarities.

Thus, in the forest fund of all analyzed enterprises, there is the high probability (87.5-100 %)
of European pine sawfly propagation up to stand damage threat 25 % (Table 2). The probability of
26-50 % stand damage is less in all analyzed enterprises than stand damage threat below 25 % (it is
similar in SE “Velykokopanivske FHE”), and probability of 51-75 % stand damage is less than its
26-50 % damage.
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Table 2

Probability of European pine sawfly outbreaks with different stand damage threat in the forest fund
of the State Forest Enterprises and State Forest & Hunting Enterprises of the Low Dnieper region

State forest enterprises Outbreak probability (%) with stand damage threat:
and forest & hunting enterprises up to 25 % 26-50 % 51-75 % over 75 %

SE “Velykokopanivske FHE” 87.5 87.5 25.0 37.5
SE “Holoprystanske FHE” 100.0 87.5 125 -

SE “Zburyivske FHE” 100.0 375 12.5 12.5
SE “Kakhovske FE” 87.5 62.5 375 375
SE “Tsurupinske FHE” 100.0 75.0 25.0 12.5
SE “Ochakivske FHE” 100.0 50.0 25.0 25.0

Analysis of foci area of European pine sawfly shows only one outbreak for eight years in the
forest of all analyzed forest enterprises (see Fig. 3). Two periods with damage increase up to 25 %
(Fig. 4) can be connected with foci area redistribution by threat of stand damage in the years before
and after outbreak maximum.
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Fig. 4 — Dynamics of European pine sawfly foci area with stand damage threat up to 25 % in the forest fund of
the State Forest Enterprises and State Forest & Hunting Enterprises of the Low Dnieper region (2010-2017)

Analyzed data show that the interval between European pine sawfly outbreaks in the Low
Dnieper region makes at least eight years. It respects to publications on this pest population
dynamics (Meshkova 2009, Meshkova & Kolienkina 2016).

Period with high stand damage threat (over 50 %) during European pine sawfly outbreak did
not exceed three years (see Fig. 3), while the stands with damage threat below 25 % exist almost
always.

Forest treatment with chemical insecticides or with viral preparations later than it was
necessary could be one of the causes for outbreaks lengthening (Meshkova & Nazarenko 2011a).
Such delay may be the result of unfavorable weather conditions or complications with the
agreement with respective offices. In result of such lateness, the most healthy and fertile specimens
survive, population increases the next year, and outbreak lengthened (Meshkova & Davydenko
2000).

The second cause of European pine sawfly outbreak lengthening is a diversity of relief and
forest site conditions even in one forest stand. Therefore pest population density increases in
different years in different plots, which gives the impression of a permanent outbreak in the forest
or even in the region (Meshkova & Nazarenko 2002, 2011b).

The third cause consists in holding the foci “in the account” after their collapse.

220



JICIBHUIITBO I ATPOJICOMEJIIOPAITIA
Xapkis: YkpHAJIT A, 2017. — Bun. 130

The fourth, and the main cause, in our opinion, is connected with indication in the reports the
whole area with European pine sawfly presence (and this pest is always present in pine forest!),
while the foci are the plots with increased pest population, which can cause stand damage over
30 % (Reference book, 1988).

Conclusions. By European pine sawfly foci area in the Low Dnieper region, the leading places
belong to SE “Tsurupinske FHE” and SE “Holoprystanske FHE”, and the last place belongs to
SE “Ochakivske FHE”.

European pine sawfly foci area with stand damage threat over 25 % is from 499.3 ha in
SE “Ochakivske FHE” and 991.0 ha in SE “Kakhovske FE” to almost 5,000 ha in SE “Tsurupinske
FHE”.

In the forest fund of the most of the analyzed forest enterprises, the maximum of the outbreak
was registered in 2012, and only in SE “Velykokopanivske FHE” it was in 2013. For eight years
only one outbreak clearly stands out. The length of periods with stand damage threat over 50 %
does not exceed three years.

Evaluation of the mean score of stand threat from European pine sawfly damage gives the
possibility to compare outbreak dynamics in the forest fund of different forest enterprises not taking
into account the absolute values of foci area.
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Memkosa B. JI.!, Hazapenxo C. B.2 Kaciu T. T2

JMHAMIKA IIJIOLI OCEPEAKIB PYJOI'O COCHOBOI'O [IIMJIBIIIMKA B HACAKEHHAX
HWKHBOJHITIPOB’ S Y 2010-2017 pp.

1. Vkpaincoxkuii  Haykogo-0ocnionuul — iHcmumym — JiC08020  20Cn00apcmea  ma  azpolicomeniopayii
im. I M. Bucoyvrozo

2. IBH3 «XepcoHcoKuil OepoicasHull azpapHull yHigepcumeny

3. JCJIIT «Xepcounicozaxucmy

[TpoananizoBaHO IMHAMIKy IUIOII OCEpPENKiB MacOBOTO PO3MHOXEHHS pynoro cocHosoro mwibmmka (PCII) y
Hwxaponuinpos’i 3a 2010-2017 pp. Bu3HaueHO OCHOBHI mapamMeTpH CIHANAXiB y IIECTH JiCOTOCIIOAAapPCHKHUX 1
JIICOMHCIIMBCHKHX MignpHeMcTBax perioHy. IInmoma ocepenkis PCII i3 3arpo30i0 HOIIKOKEHHS HAacaKeHb IOHAJ
25 % cranoBmia Bixg 499,3 ra y JII1 «Ouakiecbke JIMI'» ta 991,0 ra y JIT «Kaxosceke JII'» mo maibke 5000 ra y
JIT «ropynuacbke JIMI». 3a BiciM pokiB y JicoBoMy (OHAI BCIiX MpOaHaNi30BaHUX MiANPUEMCTB BUPI3HAETHCS OJMH
nepio cnanaxy PCII 3 makcumymom y 2012 p, mume y JI1 «BenukokomnaniBeske JIMI™» — y 2013 p. Tpusaiicts
nepiofy i3 3arpo3oro HacapkeHHsIM noHaa 50 % min yac MmacoBoro po3mHoxkeHHst PCII He nepeBuiyBana TphOX POKIiB.
3anpornoHOBaHO PO3PaxOBYBaTH CEpeHiNl 0an 3arpo3u MOmIKOKeHHs HacamkeHb PCII, mo gae 3MOry MOpiBHATH
MUHAMIKY IDIOMI OCEPEKiB Y JicoBoMY (DOHII Pi3HUX MiIMPHEMCTB, He Oepydu 0 yBaru aOCOMIOTHHX 3HAYEHB IO
ocepekiB. PO3MIITHYTO MPUYMHE MOXKIIMBOTO MOJIOBXKEHHS CIIanaxiB MacoBoro posmHoxxeHHs PCII y perioHi.

KniouoBi cnoBa: pyauii cocuoBuii muwibiiuk (Neodiprion sertifer Geoffr.) (PCII), cmamax macoBoro
PO3MHOXKEHHS, OCEPEJOK MacOBOTO PO3MHOKEHHS, TUTOMA IIJIOIIA OCEPEKY, Oall 3arpo3H MOIIKO/HKEHHS HaCa/KEHb.

Memxkosa B. JI.!, Hazapenxo C. B.2 Kacuu T. T2

JIMHAMUMKA TIJIOIIAJIEM OYATOB PBDKEIO COCHOBOI'O IMJIMJIBIMKA B HACAXJIEHUSX
HW>XHEJAHEIIPOBbBS B 2010-2017 rr.

1. Vkpaunckuii  nayuno-ucciedosamenbckuii - UHCMUmMym — J€CHO20 — XO3AUCMBA U ASPONECOMENUOPAYUU
um. I". H. Boicoykoeo

2. I'BY3 «Xepcouckuil 2ocyoapcmeentbiil azpapHbitl yHUusepcumen »

3. I'CJIII «Xepconnecozawumay

[Mpoananu3upoBaHa IUHAMHKA IUIOMIAAEH OYaroB MacCOBOTO PAa3MHOXKEHHS PBDKETO COCHOBOTO MMJIMIIBIIMKA
(PCIT) B HwmxuennenpoBse 3a 2010-2017 rr. OmpeneneHsl OCHOBHBIE TapaMeTphl BCHBIIEK B IIECTH
JIECOXO3SHCTBEHHBIX M JIECOOXOTHHYBHMX MpPEANpHUATHIX perroHa. [Imomiane ouaroB PCII ¢ yrposoif moBpexaeHus
HacaxxaeHuii csbime 25 % cocrasmsina ot 499,3 ra B I'TI «Ouakosckoe JIOX» u 991,0 ra B I'TT «Kaxosckoe JIX» mo
moutn 5000 ra B I'TI «Iropynmackoe JIOX». 3a BoceMb JeT B 1ecHOM (OHIE BCEX MPOAHATM3UPOBAHHBIX MPENPUITHN
BeIensercst onuH nepuon Bemblimku PCIT ¢ makcumymom B 2012 r., mums B [Tl «Bennkokomanusckoe JIOX» — B
2013 r. [TpoaomkHUTeNLHOCTS IEPHO/IA C YIPOo30i HacakaeHUsM cBbitie 50 % Bo Bpems MaccoBoro pasmHoxkenust PCII
He mIpeBblIana Tpex JieT. [IpeayioxkeHo paccuuThBaTh cpeqHHH Oayun yrpossl noBpexaeHus Hacaxaenuin PCII, urto
MO3BOJISIET CPAaBHUBATh JMHAMHKY IUIONIAJM O4YaroB B JIECHOM (OHAE pasHbIX IPEANpPHUATHH, HE NPUHHUMAs BO
BHUMaHHE aOCOJIIOTHBIX 3HAYeHWI IUIOMAAM O0dYaroB. PaccMOTpeHbl INPUYMHBI BO3MOXKHOTO — yBEIHYEHHS
IPOAOJKUTEIBHOCTH BCIBILIEK MaccoBOro pasmuoxenust PCII B peruone.

KnwueBbie cunopa: pepkuil cocHoBblid mwmmisiguk (Neodiprion sertifer Geoffr.) (PCII), Bcmbimka
MacCcOBOTO Pa3MHOXKEHHS, O4ar MacCOBOTO Pa3MHOXEHHS, yAelbHAas IUIOMIaNb Oodara, 0ajl yrpo3sl IOBPEXKIEHHS
HaCaXICHUH.

E-mail: Valentynameshkova@gmail.com; Nazarenko.sergej@gmail.com

Ooepoicarno pedronecicio: 12.06.2017
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