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Kopsavilkums. Svarigi ir izzinat kukainu masu savairo$anas iemeslus, lai veiktu
pareizu mezu apsaimniekoganu (Allard et al., 2003; Barbosa et al., 2012). Dendrofago kukainu
sugu savairo$anos ietekmé loti daudzi faktori, bet vairaki no tiem joprojam nav noskaidroti
(Allard et al., 2003; Roques et al., 2006; Barbosa ef al., 2012).

Saja publikacija apkopota informacija, kas balstita uz 25 atlasitu agresivaiko meza
dendrofago kukainu sugu savairo$anas véstures liecibam Rietumeiropas un Centraleiropas
regiona, ar meérki — izzinat, kadas ir $o sugu savairo$anas tendencu at$kiribas. Materialu
ievaksanai un apkopo$anai izmantotas EFI (European Forest Institute), GISD (Global Invasive
Species Database), EPPO (European and Mediterranean Plant Protection Organization) un FED
(Fauna Europaea Database) datubazes, ka ari attieciga zinatniska literatira. Vesturiskie dati
izmantoti iespéjamo prognozu noteik$anai lidz 2020. gadam ar GAM (generalized additive
model) analizes palidzibu. Noskaidrots, ka kukainu ietekmétas platibas laika gaita uzrada
pieaugo$u tendenci. Strauj§ platibu pieaugums aprékinats 8 sugam, un vairdk neka pusei
sugu $ada tendence var izpausties ari nakotné.

Nozimigakie vardi: dendrofagie kukaini, meZa kaitékl]i, klimata izmainas, masu
savairo$anas, prognozes, GAM.

Silins, I. 2, Smits, A. %, Jansons, A. > Mass outbreak prognosis of the most significant
pests to Latvia up to 2020.

Abstract. Reasons of insect mass outbreaks are crucial to understand right forestry
options (Allard et al., 2003; Barbosa et al., 2012). There are almost countless factors affecting
propagations of denrophagous pests — such as inner concurrence, dynamics of natural enemies,
host plant quality and availability, etc. Lot of those still remains unknown (Allard ef al., 2003;
Rogques et al., 2006; Barbosa ef al., 2012).

This review study serves as summary of 25 aggressive dendrophagous pests (Lymantria
dispar, Lymantria monacha, Ips typographus, Ips acuminatus, Hylobius abietis, Bupalus piniarius,
Neodiprion sertifer, Phymatodes testaceus, Scolytus ratzeburgi, Euproctis chrysorrhoea, Aradus
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cinnamomeus, Xyleborus dispar, Cryphalus piceae, Archips crataegana, Melasoma populi, Phalera
bucephala, Diprion pini, Rhyacionia buoliana, Saperda carcharias, Panolis flammea, Melolontha
melolontha, Dendrolimus pini, Pityogenes chalcographus, Tomicus piniperda, Tomicus minor)
outbreak history in West and Central Europe with aim to modeling and determine differences
in outbreak trends in future. To set predictions we reviewed outbreaks from 1950 to 2013
years. Information was collected from EFI (European Forest Institute), GISD (Global Invasive
Species Database), EPPO (European and Mediterranean Plant Protection Organization),
FED (Fauna Europaea Database) and scientific publications to make outbreak prognoses.
Historical data have been analyzed by generalized additive model (GAM) in R program by
use of “Rmgcf” package to derive outbreak projections till 2020. As at beginning diagnostics
of model residuals showed high autocorrelation values between time series, models appended
with autocorrelation structure. GAM analysis were applied to time series of outbreak area
volumes and total outbreak number per year by using Poisson distribution and a log link.

It was concluded that, volume of pest outbreak territories will increasing in the course
of time. Rapid projected the increase of outbreak area observed in 8 selected pest species.
Although outbreak activity of 3 reviewed coniferous pest species will decrease in course
of time. In addition, more than half of reviewed species show clear outbreak tendencies in
future.

Key words: dendrophagous pests, climate change, mass outbreak, prognoses, GAM.

Cuavbu, U, %%, Imutc, A.3, uconc, A.° IIporHo3 MaccOBBIX Pa3MHOKeHHI
3HAYHTEADBHBIX ACHAPOJaroB AeCHOro x03smcTBa AarBuu A0 2020 ropa.

Pesrome. IIpuunHBI MAacCOBBIX Pa3MHOXEHMI PAasHBIX HACEKOMBIX — AECHBIX BPeAH-
TeAell — BaXXHDI AASL OTIPEACACHNS IIPABUABHBIX METOAOB BEACHHs AecHOTo xo3siictsa (Allard
et al., 2003; Barbosa et al., 2012). ITosiBAeHHe HOBBIX O4aroB pa3MHOXEHIS 3aBUCAT OT II€AOTO
KOMIIAEKCA COOTBETCTBYIOIIMX $paKTOPOB — MHOKECTBO U3 KOTOPbIX emé HeBbiicHens! (Allard
et al., 2003; Roques ef al., 2006; Barbosa et al., 2012).

B aAaHHOUN mybAnKanuyu AQHO HHPOPMATHBHOE Pe3loMe 00 MCTOPUYECKHMX MaCCOBBIX
Pa3MHOXEHMSIX 25 OTOOpaHHBIX BHAOB A€CHBIX AEHAPOJAroB B PperHoOHe 3aMaAHON H
LIeHTPAAbHOM EBPOIIBI, C I1€ABIO — BBISSCHHTD PA3AHYUS B TEHACHIIUSIX Pa3MHOKEHUI AQHHBIX
BUAOB. AAs oT6opa MHPOpManuu Hcmoab3oBaauch 6assl panHbix EFI (European Forest
Institute), GISD (Global Invasive Species Database), EPPO (European and Mediterranean
Plant Protection Organization) n FED (Fauna Europaea Database) m cooTBeTcTByIomas
Hay4Has AuTepaTypa. Ha OCHOBe HCTOPHYECKHX AQHHBIX, HCIIOAB3YS aHaaus GAM
(generalized additive model), onpeaeseHbl MPOTHO3bI PAa3MHOXEHHH AECHBIX ACHAPODAroB.
BouicHeHO, 4TO O06mUII 00bEM OYArOB PA3MHOXEHHS C KaKABIM TOAOM BO3PACTAeT.
BsicTpoe yBeAMueHHe TAKHX OYaroB KOHCTATHPOBAHO y 8 pacCMOTPEHHBIX BHAOB, U OoAee
YeM [IOAOBHHA 9THX BHAOB MIMeeT TEHAEHIMIO K MACCOBBIM Pa3MHOXKEHISIM B OyAyILIeM.
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Karuesvie crosa: AeHAPOq)aI‘I/I, HaCe€KOMbIE€E — A€CHbI€ BPEAUTEAH, KAHMATHYECKHE

H3MEHEeHHs, MaCCOBOE pa3sMHOXeHue, Tporuo3, GAM.

Ievads

Kukainu masu savairoanas iemesli
ir viens no svarigikajiem meza entomo-
logijas izpétes “stirakmepiem” (Allard et
al, 2003; Barbosa et al, 2012). Daudzu
plasi pazistamu dendrofago kaitéklu sugu
savairo$anos izraisa dazadi biotiskie fakto-
ri — izmainas putnu, plésigo posmkaju un
specifisko parazitoidu populacijas, iekséja
un starpsugu konkurence, saimniekaugu
pieejamiba, regeneracija un inducéta rezis-
tence, ka ari patogéno agentu apmainas
biezums starp ipatpiem (Allard et al., 2003;
Roques et al., 2006; Barbosa ef al., 2012). Lai
apzinatu iesp&jamas savairo$anas tendences
nakotné, nozimiga ir konkréto kukainu
sugu masu uzliesmojumu véstures izpéte.
Pasaulé lidzigi pétijumi galvenokart veikti
par atseviskim sugam un faktoriem (Barbo-
sa et al., 2012; Kunca et al., 2014 b), neap-
skatot $o probléemu kompleksi, jo svarigak
butu, balstoties uz kukainu savairo$anas
prognozém, noteikt tam atbilstosu meza
platibu apsaimniekosanu.

Saja publikacija apkopota informacija,
kas balstita uz atlasitiem nozimigako meza
dendrofago kukainu sugu savairo$anas véstu-
res datiem par Rietumeiropas un Central-
eiropas regionu, un pamatojoties uz hipotézi,
ka, izmantojot dazadu dendrofagu savairo-
$anas véstures liecibas vismaz pusgadsimta
garuma, ir iespéjams noteikt to savairo$anas
tendences salidzino$i tuvakaji nakotné.
Pétljuma mérkis - modelét nozimigiko
dendrofagu savairo$anas prognozes Lat-
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vija un izzinat prognozu savstarpéjas
at$kiribas un to pielietojamibu nakotnes

meZu apsaimnieko$ana.

Metodes

Lai noskaidrotu konkréto dendrofago
kukainu lielako savairo$anas apdraudéjumu
saistiba ar klimata izmainam Latvija un
Baltija nakotné, So sugu izvélei definéti
vairaki kritériji. Pirmkart, atlasitas sugas,
kuram vésturiski gada lielaka skarta platiba
bijusi virs 150 ha. Otrkart, nemts véra ari
relativais savairo$anas biezums. Apskata
nav ietvertas sugas, par kuram savairo$anas
skartajas teritorijas nebija datu, sakot ar
2 nepartrauktiem gadiem un vairak. Apko-
pota informacija par 25 meZiem nozimi-
gikajam  dendrofagu Limantria

sugam:
dispar (saisinati Limdis), Lymantria monacha

(Lymmon), Ips typographus  (Ipstyp),
Ips acuminatus (Ipsacu), Hylobius abietis
(Hyabi), Bupalus piniarius  (Buppin),

Neodiprion sertifer (Neoser), Phymatodes tes-
taceus (Phytes), Scolytus ratzeburgi (Scorat),
chrysorrhoea (Eupchr), Aradus
(Aracin), dispar
(Xyldis), Cryphalus piceae (Crypic), Archips
crataegana  (Arccra), populi
(Melpop), Phalera (Phabuc),
Diprion pini (Dippin), Rhyacionia buoliana
(Rhybuo), Saperda

Panolis  flammea

Euproctis
cinnamomeus Xyleborus
Melasoma

bucephala

(Sapcar),
Melolontha
Dendrolimus  pini

chalcographus

carcharias
(Panfla),
(Melmel),

Pityogenes

melolontha
(Denpin),
(Pitcha),
Tomicus minor (Tommin). Visas atlasitas

Tomicus (Tompin),

piniperda
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kukainu sugas ir pasaulé pazistami meza
kaitékli ar plasu izplatibu Eiropa un Latvija
(Barbosa et al.,, 2012; péc Fauna Europaea
Database informacijas), kuru skarto, ka
arl savairo$anas platibu apjoms vésturiski
apskatits sakot ar 1950. gadu vairaku iemeslu
dél - 1. un 2.Pasaules kar§ — un ar $iem
apstakliem saistitais ticamu zinatnisko datu
Turklat
datu apkopos$anai janem véra iespéja apska-

trakums. adekvatai savairo$anas
tama laika perioda ietvert arl k-stratégu
(sugas ar raksturigi lénu augganu un attis-
tibu) savairo$anas ciklus, kadi tie ir, piemé-
ram, M. melodontha — lidz pat 20 gadiem
(Zimmerman, 2010). Informacijas ievaksa-
nai un apkoposanai izmantotas EFI (European
Forest Institute), GISD (Global Invasive Species
Database), EPPO (European and Mediter-
ranean Plant Protection Organization) un FED
(Fauna Europaea Database) datubazes, ka ari
zinatniska literatura.
Atlasito
teritoriju

savairo$anas

dendrofagu

skarto platiba  galvenokart
apskatita kopéji visam Centraleiropas un
Rietumeiropas regionam, ietverot datus
par Belgiju, Niderlandi, Slovakiju, Latviju,
Lietuvu, Cehiju, Austriju, Serbiju, Ungariju,
Baltkrieviju, Rumaniju, Apvienoto Karalisti,
Poliju, Vaciju, Franciju un Ukrainu. Uzskatot
klimata izmainas par $aja zipa galveno
ietekméjoso faktoru, pienémam, ka kukainu
savairo$anas tendences lidzigi izpauzas visas
iepriek$minétajas valstis péc sinhronitates
principa. Lai saprastu, cik batisks ir atlasito
dendrofago sugu apdraudéums Latvijai,
apskatamas valstis ir izvélétas, nemot véra

vispasaules sugu izplatiSanas tendences

un klimata izmainu izraisito temperataras

paaugstinasanos dienvidu-ziemelu virziena
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(Allard et al, 2003; Haynes et al., 2014),
respektivi, to teritorijas ir relativi “tuvas” un
lokalizétas dienvidu dala no Latvijas. Apskata
netika ietvertas Dienvideiropas valstis, jo
prognozu izstrade attiecas tikai uz tuvakajiem
6 gadiem.

Lai noteiktu saistibu starp laiku (gadi)
un ievaktajiem vésturiskajiem datiem, ka
ari prognozétu izmainas lidz 2020. gadam,
izmantots visparinats jaukta efekta aditivais
modelis (GAM - generalized mixed effect
additive model). Statistiskai analizei pielietota
programmas R 3.1.1. (R Core Team, 2014)
“Rmgcv”  (Wood, 2011). GAM
analize lauj parbaudit ne tikai linearas sais-

pakete

tibas starp mainigajiem lielumiem, bet ari
novértét nelinearas sakaribas (Wood 2006).
Ta ka sakotnéja modela atlikumu vértibu
diagnostika uzradija augstu autokorelaciju
(jo analizétas laika rindas), modeli tika
papildinati ar autokorelacijas struktaru
(Wood, 2011). GAM modeli pielietoti gan
skartas platibas, gan ari savairo$anas skaita
analizei, izmantojot GAM modeli ar Puasona
atlikuma struktaru un log saistibas funkciju
(Zuur et al., 2009).

Turklat veikta ari regresijas analize
nozimigako atlasito kukainu-defoliatoru sugu
savairo$anas platibu pieaugumiem apskata
perioda no 1950. lidz 2013. gadam.

Rezultati un diskusija

Viens no pamatkritérijiem dazadu
prognozu izveidé ir laiks (Steyerberg et al.,
2010). Laiks, kas nepieciesams, lai veiktu
ticamas prognozes, nedrikstbut garakspar1/3
no pagatneé aptverta. Jo vairak ir neiztriakstosu
datu par iespé&jami garaku aizvadito vésturis-
ko laiku, jo precizaks bus apskatimajai
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tendencei izstradajamais prognozu scenarijs
(Steyerberg et al., 2010; Box et al, 2013;
Neigh et al, 2014). Pieméram, izmantojot
dendrohronologiskos datus (iegiist no koku
gadskartumérijumiem), varsalidzinogi precizi
paredzét savairo$anas laiku konkréta regiona
kukainu sugam, kuram raksturigi izteikti
savairodanas cikli (raksturigi tadam sugam ka
Neodiprion sertifer, Dendrolimus sibiricus u.c.)
(Smits et al., 2008; Barbosa et al., 2012). Saja
gadijuma, 63 gadi (1. pielikums) ir laiks, kura
vairakums no apskatitajam kukainu sugam
radijusas jau vidéji 63-126 paaudzes. Tas ir
pietiekams laika periods, lai prognozétu to
savairo$anas tendences lidz 2020. gadam.
Datu analizei aprékinata skarto pla-
tibu apjoma (ha) attieciba pret registréto
savairo$anas gadijumu skaitu (1., 2., 3. pieli-
(1.att.). Veicot GAM
noskaidrots, ka strauj§, stabils pieaugums

kums) analizi,
prognozéjams 8 sugam (L. dispar, L. monacha,

A. cinamoreus,  E. chrysorrhoea,  X. dispar,
C. piceae, R. buoliana, S. carcharias), savukart
stabils

(H. abietis, P.testaceus, S.ratzeburgi, M. po-

léens un pieaugums

- 8sugam
puli, P.buchepala, Diprion pini, P.flammea,
T. piniperda), eksponencials pieaugums -
2 sugam (I typographus, A. crataegana), léns
kritums — 3 sugam (N. sertifer, Dendrolimus
pini, T.minor), bet strauj$ kritums - ari
3
P. chalcographus) un plato fize — 1 sugai
(M. melodontha) (1. att.).

Atziméjams, ka savairo$anas gadijumu

sugam (I acuminatus,  B. piniarius,

samazinasanas prognozétas sugam, kuras vés-
turiski skaru$as salidzino$i plaas teritorijas,
ka, pieméram, B.piniarius, I acuminatus,
N. sertifer un P. chalcographus (3. pielikums).
Tas liecina, ka sugam, kam raksturiga
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salidzinodi augsta sastopamiba (uz to
netiedi norida ietekméto platibu apjoms),
ir iesp&jama populaciju lejupslide un savai-
ro$anas riska samazina$anas, kameér citam
sugam, ar salidzinosi zemu populacijas limeni
un skarto teritoriju apjomu, iesp&jams strauj§
savairo$anas  platibu riska  pieaugums
(pieméram,A. crataegana, X. dispar, C. piceae,
R. buchephala, S. charcharias) (1. att.).

Lai gan GAM modelis atklaj salidzi-
ticamus  projekciju

nosi (savairo$anas

platibu izmainu  scenariju)

iespéjamo
rezultatus vairakam sugam, tomér
I acuminatus, B. piniarius, Dendrolimus pini
un P. chalcographus nakotnes prognozes ir
diskutablas. So sugu trendus ietekméjusi
“ekstrému” projekciju raditaju klatbatne
(paredzéto savairo$anas platibu
2015. gada), kas

izmantojot konkréto modeli. Nemot véra,

straujs
kritums veidojusies,
ka minéto sugu savairo$anas no 1950. gada
(63 gadu

garuma), bez izteiktam cikliskuma pazimém,

uzrada pieaugo$u tendenci
acimredzot to populaciju dinamikai laika
gaita buatu jaturpinas, saglabajot pieaugosu
tendenci. Savukart, lai kalibrétu rezultatus,
nav iespéjama konkréto “ekstrémo” projek-
ciju raditaju izslégsana, jo modelis vairs
nedarbojas korekti, ja ta projekcijas likné
ir iztruksto$as vertibas. Neskatoties uz to,
kopéjam visu apskata atlasito dendrofago
sugu savairo$anas platibu Ipatsvaram uz
vienu savairo$anas gadijumu tuvakajos
(2.att.),

kas, iespéjams, norada uz meza kaitéklu

6 gados ir tendences pieaugt
populaciju kopéja apjoma pieaugumu saistiba
ar klimata izmainam - vidéjo temperataru
paaugstinadanos (Barbosaet al., 2012; Haynes

etal., 2014).
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Dippin

1. attéls. Savairo$anas skarto platibu prognoze lidz 2020. gadam.
Figure 1. Prognoses of affected areas till 2020.
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2. attéls. Savairosanas skarto platibu prognozes uz vienu savairo$anas gadijumu lidz

2020. gadam visam atlasitajam sugam kopa.

Figure 2. Prognoses of affected areas per outbreak till 2020 — total values.

Savukart,  izvértéjot  nozimigako
defoliaciju izraiso$o dendrofago sugu ietekmi
laika gaita, novérojams to skarto teritoriju
batisks (p =0,00018) pieaugums (3. att.),
kas netie$i norada, ka $ada tendence varétu
saglabaties ari tuvako 6 gadu laika.

GAM modelis analizé datu rindas
iespéjamas izmainas. Tas lauj saprast, kadas
var but tendences izmainas, tatu nerada
skaidribu par tas céloniem (Wood, 2006;
Ladanyi, Horvath, 2010; Box 2013). Meza
kaitéklu savairo$anas laika gaita “svarstas”
un ir atskirigas starp dazadam sugam
(1.att.) (Barbosa et al, 2012). Kukainu
masu uzliesmojumus ietekmé kompleksu
laikapstaklu (v&js, lietus, sniega sega, sau-
sums, temperatiiras u.c.) izmainas sezona,
ka ari starp atseviskiem gadiem (Bjorkman
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et al.,, 2011; Barbosa et al., 2012; Sambaraju
et al., 2012). Pieméram, izmantojot lidzigu
datu rindu modeli (GLS - Generalized least
square), klimata un defoliéto platibu datus no
1961.-2009. g.g. noskaidrots, ka E. chry-
sorehoea kapuru attistibu Ungarija nelabvéligi
ietekméjusas straujas temperatiras izmainas
julija, un tas saistamas ar taurina populacijas
lejupslidi nakamajos gados (Klapwijk et al.,
2013).

Nemot véra, ka projekciju modeli
arvien tiek uzlaboti un papildinati ar klimata
datiem veicama pétijuma laika, Sobrid iegutie
rezultati uzskatami par pagaidu ieskatu
atlasito sugu nakotnes savairo$anas tendencu
prognozém. Tomeér, atsaucoties uz apskatito
vésturisko laika periodu (nozimigi garaku
attieciba pret prognozéjamo laika periodu),
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pienemam, ka jau iegato sakumdatu ticamiba  varbutiba, ka pasreizéjos rezultatus buatiski
ir pietiekami augsta. Turklat nav izsléedzama  var izmainit planota klimata modelu izstrade.
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3. attéls. Meza nozimigako defoliaciju izraiso$o sugu (Lymantria dispar, Bupalus piniarius,
Neodiprion sertifer, Diprion pini) savairo$anas, tas skarto platibu un savairo$anas gadijumu
attiecibu logaritmiskas transformacijas 1950.-2013. g.g. periodam.

Figure 3. Logaritmic transformation of outbreak territory versus occurences of most significant
reviewed defolianting species (Lymantria dispar, Bupalus piniarius, Neodiprion sertifer, Diprion
pini) for 1950-2013.

Secinajumi
Nemot véra izpété paveikto, izvirziti §adi secinajumi:

1. Prognozéjot meza dendrofago kukainu iesp&jamo savairo$anos tuvako 6 gadu laika,
tikai 32 % no apskata ieklautajam sugam neapdraud meZzsaimniecibu. Ta ka ir noskaidrots,
kuras dendrofagu sugas potenciali apdraud Latvijas mezus, ir iesp&jams noteikt
nepiecie$amas preventivas apsaimnieko$anas perspektivas tuvakajai nakotnei.

2. Lai gan paredzéts, ka N.sertifer, Dendrolimus pini, T. minor savairo$anas iespéjas lidz
2020. g. samazinasies, kopéjais GAM analizes trends pierada, ka vidéjais savairo$anas
risks ir pieaugo$s visam apskata ietverto dendrofagu sugam (2. att.). Sevigki straujs platibu
pieaugums aprékinats 8 sugam - L. dispar, L. monacha, A.cinamoreus, E. chrysorrhoea,
X. dispar, C. piceae, R. buoliana, S. carcharias, un vairak neka pusei sugu $ada tendence var
izpausties ari nikotné (1. att.).
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3. Latvija nozimigako meza defoliatoru — kukainu L. dispar, B. piniarius, N. sertifer, Diprion
pini savairo$anas platibam raksturiga stabila pieaugosa tendence no 1950.-2013. g.g., kas
var saglabaties lidz 2020. gadam (3. att.).

Pateiciba: pétijums veikts ERAF projekta “Metodes un tehnologijas meza kapitala
vértibas palielinaanai” (Nr. L-KC-11-0004) ietvaros.
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Registrétas atlasito sugu skartas platibas (ha) 1950.-2013. g.g.
Registered outbreak area of reviewed species (ha) 1950-2013.

1. pielikums, Appendix 1

Nr. | Dendrogfagi, sugas
I[)\.Ik. Dendropgagous pests, | 19S50 | 1951 | 1952 | 1953 | 1954 | 1955 | 1956 | 1957 | 1958 | 1959 | 1960 | 1961 | 1962 | 1963 | 1964 | 1965
0. species
1 | Limantria dispar 10050 | 155750 | 251000 | 400550 | 700200 | 3650325 | 2450323 | 5671325 | 200000 [ 5600 500 1700 1200 | 870520 | 2030820 | 9790446
2 | Lymantria monacha 3350 | 51916 | 83666 | 133516 | 233400 | 1216775 | 816774 | 1890442 | 764660 | 1866 1670 567 400 200173 | 676940 | 3263481
3 | Ips typographus 5716050 | 6981270 | 8156470 | 5826050 | 5992640 | 3497620 | 2350410 | 3505670 | 3495630 | 6991260 | 6991260 | 3591160 | 2330420 | 1165210 | 1281731 | 2483465
4 | Ips acuminatus 2124160 | 1593120 | 2180068 | 1071190 [ 1072901 | 529990 [ 1058975 | 531040 | 1100076 | 1593120 [ 1058112 | 527930 | 1062080 | s40011 [ 50144 [ ss4133
S | Hylobius abietis 12760 | 6308 5995 5286 6636 6552 7368 5880 13270 8246 6057 12820 | 5070 19036 | 29195 | 14565
6 | Bupalus piniarius 1513000 | 1134750 | 756500 | 369453 | 350960 | 370340 | 378250 | 340098 | 398570 | 377683 | 369845 | 378250 | 7seso0 [ 378250 | 429375 | 409856
7 | Neodiprion sertifer 1470253 | 1781150 | 2493610 | 1449826 | 2137380 | 1079384 | 1424920 | 1068690 | 379264 | 700980 | 360908 | 356230 | 320120 | 712460 | 1175559 | 400130
8 | Phymatodes testaceus 24882 | 25001 | 126411 | 39757 | 24740 | 12782 | 12008 | 12578 | 12363 | 12783 | 24740 | 12363 | 12552 | 12370 | 13377 | 13849
9 | Scolytus ratzeburgi 178354 | 87197 | 264810 | 180011 | 90812 [ 170945 | 180275 | 87120 | 87982 | 89278 | 93674 | 87331 | 180659 | 176134 | 94906 | 9s83
10 | Euproctis chrysorrhoea 158989 | 77823 | 231306 | 390600 | 260989 | 154263 | 179203 | 79023 | 85962 | 78001 | 74902 | 75908 | 80036 | 73014 | 98090 | 87099
11 [ Aradus cinnamomeus 69016 | 103530 | 70013 [ 37899 | eso10 | 37019 | 34s10 | 71029 [ 24017 [ 34035 | 41431 | 34510 [ 7001 [ 35330 | 37976 | 37961
12| Xyleborus dispar 106097 | 53918 | 55883 | 107074 | 53078 | 59051 | 119006 | s7481 | 116928 | 57531 | 47919 | 54320 | 60918 | 61004 | 64990 | 130948
13 | Cryphalus piceae 146928 | 147390 | 196520 | 97021 | 48130 | 101927 | 98113 | 51296 | 49004 | 54902 | 115909 | 98260 | 49330 | 5798 | se711 | 52060
14 | Archips crataegana 29924 | 59005 | 59880 | 20037 | 29004 | 31890 | 32809 | 29005 | 59880 | 28036 | 25047 | 3ss00 | 31287 | 29940 | 65647 | 39050
1S | Melasoma populi 74094 | 75014 | 132799 | 62110 | 148290 | 78200 | 220170 | 30441 | 77350 | 161004 | 78264 | 87260 | 56823 | 74785 | 77090 | 90135
16 | Phalera bucephala 110284 | 211920 | 215004 | 345690 | 231028 | 114071 | 230460 | 117539 | 24280 | 117005 | 119070 | 240000 [ 117513 | 115799 [ 319752 [ 240225
17 | Diprion pini 501423 | 250178 | 40020 | 241190 | 1324600 | 1059680 | 529142 | 530120 | 270304 | 272102 | 289910 | 264920 | 542902 | 510030 | 321909 | 296733
18 | Rhyacionia buoliana 31926 | 62910 | 63190 | 6s141 | 31627 | 32005 | 62718 | 32883 | 318290 | 31270 | 32100 | 64511 | 35909 | 34859 | 37829 | 38530
19 | Saperda carcharias 17015 | 35201 | 16482 | 35005 | 37800 | 19941 | 36030 | 21904 | 15627 | 18555 | 37643 | 16540 | 19795 | 36540 | 23200 | 19031
20 | Panolis flammea 301756 | 328020 | 580271 | 875310 | 649060 | 248093 | 610267 | 300990 | 291161 | 310264 | 270048 | 301256 | 345992 | 649060 | 380950 | 324001
21 [ Melolontha melolontha 60120 | 45091 | 16204 [ 22460 | 23440 | 44925 | 11230 | 44923 [ 33690 [ 10030 [ 12430 | 11230 | 2514 1257 28022 1383
22 | Dendrolimus pini 568512 | 421002 | 410985 | 260183 | 411435 | 141533 | 401676 | 257910 | 120353 | 270114 | 250395 | 310261 | 427190 | 409187 | 300157 | 140082
23 | Pityogenes chalcographus | 2050153 | 2030168 | 3455685 | 2073411 | 1325108 | 1301426 | 670166 | 1310241 | 1290167 | 2764548 | 2610450 | 2001681 | 1302637 | 630142 | 720011 | 750120
24 | Tomicus piniperda 658020 | 892506 | 131457 | 651025 | 440125 | 438010 | 440371 | 223149 | 437811 | 650680 | 660152 | 872960 | 439905 | 446298 | 240362 | 240304
25 | Tomicus minor 180031 | 270116 | 260210 | 184930 | 87016 | 184930 | 90262 | 91026 | 92465 | 170120 | 277395 | 179124 | 92000 | 184930 | 100253 | 190270
Nr. | Dendrogfagi, sugas
pk. | Dendrophagous pests, | 1966 | 1967 | 1968 | 1969 | 1970 | 1971 | 1972 | 1973 | 1974 | 1975 | 1976 | 1977 | 1978 | 1979 | 1980 | 1981
No. species
1| Limantria dispar 748605 | 979583 | 957550 | 781572 | 99132 | 13530 | 5500 3300 550 1100 2310 1837 16500 | 29095 | 35231 | 23403
2 | Lymantria monacha 249535 | 326528 | 319183 | 260524 | 33044 | 4s10 1832 1100 184 540 770 712 5500 9698 11744 | 7801
3 | Ips typographus 2563462 | 2600062 | 3805183 | 3042193 | 5026805 | 3845193 | 7700350 | 5126924 | 6309765 | 7720280 | 5126924 | 8972117 | 14099041 | 8913945 | 10317935 | 5915865
4| Ips acuminatus 1228579 | 595120 | 593147 [ 1157875 | so0121 | 1812234 | 2299575 | 1813532 | 2336576 | 1179890 | 1752432 | 1170293 | 1168288 | 1343531 [ 1360002 | 1354423
5 | Hylobius abietis 6759 14753 6981 4961 7750 15481 | 21428 | 32976 | 11481 | 11981 8371 14597 | 21887 | 13968 | 17234 | 16750
6 | Bupalus piniarius 832150 | 1248225 | 417893 | 840856 | 439475 | 1248225 | 859040 | 840950 | 831131 | 416918 | 830384 | 849273 | 850430 | 959045 | 958080 | 1450234
7 | Neodiprion sertifer 790570 | 380420 | 391853 | 781010 | 1204050 | 1570284 | 1175559 | 820110 [ 785503 | 810320 | 790586 | 710940 | 640450 | 1351974 | 908123 | 1360657
8 | Phymatodes testaceus 13668 | 13692 | 13975 | 14013 | 14315 | 27334 | 40821 | 27016 | 27330 | 28642 | 29047 | 14026 | 27214 | 31275 | 31308 | 31251
9 | Scolytus ratzeburgi 92004 | 96018 | 100025 | 98076 | 95832 | 218391 [ 200940 [ 190817 | 180285 | 308994 | 180032 [ 190005 | 170895 | 249823 | 240913 | 250189
10 | Euproctis chrysorrhoea 204961 | 151427 | 250371 | 409892 | 210355 | 81293 | 230910 | 170368 | 151864 | 170020 | 209534 | 171322 | 278923 | 391231 | 559087 | 396470
11 | Aradus cinnamomeus 42108 | 77019 | 45900 | 36090 | 39994 | 82557 | 120396 | 34080 | 80672 | 126078 | 81027 | 86789 | 7s142 | 40011 | 65080 | 88734
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1. pielikums (turpinajums), Appendix 1 (continued).

Nr. DendroEfigi, sugas
R.’k. Dendrop agous pests, 1966 | 1967 | 1968 | 1969 | 1970 | 1971 | 1972 | 1973 | 1974 | 1975 | 1976 | 1977 | 1978 | 1979 | 1980 | 1981
0. species
12| Xyleborus dispar 62922 65028 65936 41027 63905 | 126809 | 110475 | 108425 | 122040 | 128110 | 117031 | 187033 | 129012 | 140941 | 136324 | 120227
13 | Cryphalus piceae 119027 | 63015 53184 60052 68036 | 169037 | 132006 | 128015 | 71450 | 140193 | 127901 | 162129 | 108086 | 142946 | 124109 | 62200
14 | Archips crataegana 30042 23475 32934 40036 65162 69021 72078 68093 64056 61085 38026 73070 65868 84020 60237 57809
15 | Melasoma populi 183079 | 89020 74088 91075 79060 | 270947 | 170140 | 203117 | 18010 16142 | 258225 | 172150 | 86075 | 195902 | 195018 | 301862
16 | Phalera bucephala 136497 | 128241 | 260167 | 129354 | 138276 | 254098 | 190267 | 280479 [ 252190 | 292536 | 301137 | 258724 [ 430790 | 315088 | 162007 | 370981
17 | Diprion pini 584876 | 599248 | 312095 | 619019 | 291412 | 888146 | 590067 | 570978 | 490267 | 920458 | 602910 | 874110 | 582841 | 680114 | 678290 | 1079178
18 | Rhyacionia buoliana 38074 38990 33920 20403 35664 | 103681 | 78141 35409 65800 70818 | 106227 | 75402 76298 82796 89783 80005
19 | Saperda carcharias 24879 43080 21364 24782 21047 44578 40194 60291 39003 23815 43890 38037 33285 50521 49052 46057
20 | Panolis flammea 356983 | 700200 | 1020155 | 347410 | 356983 | 1099018 | 76903 | 740910 | 680167 | 640931 | 701342 | 620185 | 1207302 | 850897 | 801134 | 708250
21 | Melolontha melolontha 2698 4898 57040 2807 2809 2990 3780 2550 3707 38209 1078 2500 2156 3012 5006 6098
22 | Dendrolimus pini 205817 | 131097 | 301026 | 454050 | 156341 | 312100 | 310204 | 453018 | 289017 | 452019 | 310023 | 331798 | 310135 | 327196 | 501270 | 351495
23 | Pityogenes chalcographus | 1500241 [ 760251 [ 1410263 | 1450190 | 1520501 | 2293635 | 3010280 [ 2150240 | 3000139 | 3010925 | 2271130 | 3629251 | 5327209 | 3338905 | 2601730 | 2510184
24 | Tomicus piniperda 241036 | 485058 | 245463 | 480642 | 490927 | 475089 | 736391 | 979005 | 1150270 | 1203881 | 981856 | 902410 | 1227319 | 1693701 | 1114352 | 838263
25 | Tomicus minor 97010 99016 | 200125 | 98062 95012 | 200113 | 201550 | 305135 | 302016 | 152028 | 305134 | 203020 | 192351 | 230165 | 118254 | 231712
Nr. [ Dendrogfagi, sugas
R.’k. Dendrop agous pests, | 1982 | 1983 | 1984 | 1985 | 1986 | 1987 | 1988 | 1989 | 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997
0. ies
1 Limantrifzpﬁiipar 11891 40480 79948 53636 34787 18975 2657 5693 6072 2151 36306 | 1949112 | 13464751 | 12844981 | 11837708 | 9702699
2 | Lymantria monacha 3965 13494 26649 17880 11596 6325 887 1895 2024 717 12102 | 649704 | 4488250 | 4281660 | 3945903 | 3234233
3 | Ips typographus 4511872 | 8843945 | 7409754 | 8912915 | 14267916 | 7379155 | 3146972 | 4521982 | 2967883 | 5921971 | 5911963 | 10317935 | 12286153 | 15653781 | 13914472 | 26089615
4 | Ips acuminatus 2014186 | 1293432 | 1343531 [ 1339643 | 1343531 | 1403444 | 1400502 [ 1360054 | 1981397 | 2015297 | 2736054 | 2687062 | 3200531 | 4011118 | 3963417 | 4825132
S | Hylobius abietis 17300 24968 17757 17098 17810 14484 32340 17634 18254 16787 35092 42019 40206 49503 59741 30346
6 | Bupalus piniarius 1435458 | 970340 | 950012 | 950480 | 969254 | 940050 | 870945 | 956973 | 1459304 | 1460200 | 1913945 | 2392432 | 1789320 | 2309462 | 3386394 | 590174
7 | Neodiprion sertifer 1351898 | 901957 | 960130 | 912905 | 1339056 | 1379132 | 901261 | 939784 | 900560 | 1385490 | 1801194 | 1369340 | 1612189 | 2671563 | 2152975 | 1590378
8 | Phymatodes testaceus 47970 32081 31338 33642 32975 31638 30054 31571 33047 46719 50343 51339 74006 93270 92641 111633
9 | Scolytus ratzeburgi 230485 | 240014 [ 269023 [ 230780 | 219045 | 331312 [ 220420 [ 230897 | 229083 | 312422 | 350679 | 460182 | 390090 | 410265 | 540456 | 530463
10 | Euproctis chrysorrhoea 591820 | 395384 | 295213 | 329167 | 135476 | 196342 | 230951 | 219063 | 292370 | 187245 | 292430 | 447286 | 610298 | 730981 | 529017 | 438976
11 | Aradus cinnamomeus 92306 | 139408 | 88040 87990 66798 83007 95017 | 147085 | 87991 148922 | 130966 | 190931 | 164093 | 229011 | 231010 | 159382
12 | Xyleborus dispar 130180 | 139057 | 207841 | 139004 | 137265 | 109364 | 139096 | 147071 | 147809 | 225026 | 311075 | 145068 | 269873 | 418994 | 243428 | 249276
13 | Cryphalus piceae 134204 | 99024 | 140035 | 127014 | 146052 | 189110 | 135076 | 141798 | 190351 | 188254 | 273798 | 273040 | 367152 | 271054 | 411060 | 292086
14 | Archips crataegana 76704 68031 78990 | 114001 | 75050 78930 87911 114680 | 75750 | 118035 | 151496 | 113622 | 142039 | 89383 | 180107 | 178901
15 | Melasoma populi 415025 | 326980 | 395945 | 227005 | 248910 | 327030 | 240017 | 170115 | 227014 | 201035 | 298892 | 395945 | 350012 | 380401 | 239956 | 380153
16 | Phalera bucephala 298083 | 325078 | 210036 | 311020 | 300100 | 438024 | 301977 | 230451 | 295670 | 590352 | 468006 | 759032 | 528095 | 572634 | 861192 | 1032023
17 | Diprion pini 1060210 | 348019 | 1020189 | 680987 | 672010 | 660500 | 1330200 | 690263 | 1101425 | 1340495 | 1005371 | 1675619 | 1790211 | 2379026 | 2450950 | 1260190
18 | Rhyacionia buoliana 149261 | 46289 | 139106 | 86389 80113 79041 86728 | 134208 | 81440 | 124904 | 129926 | 168745 | 184019 | 157932 | 165890 | 193749
19 | Saperda carcharias 69991 49300 23111 48142 43298 50380 56010 48362 49943 73125 46223 74920 82901 111005 | 137904 | 180344
20 | Panolis flammea 849155 | 1279001 | 1229199 | 410530 | 840172 | 820200 | 851670 | 870025 | 1200104 | 1209176 | 847921 | 1270029 | 1950758 | 2418931 | 3001880 | 2481011
21 | Melolontha melolontha 3688 6799 3719 4094 2501 3277 4617 3008 2479 4959 46261 61680 54603 54589 37527 45089
22 | Dendrolimus pini 340173 | 348913 | 359081 | 358016 | 730163 | 179792 | 539376 | 374930 | 361003 | 901846 | 1260231 | 898960 | 1720160 | 748618 | 848618 | 651827
23 | Pityogenes chalcographus | 1680151 | 3421014 | 3450025 | 4301020 | 4210393 | 3380735 | 2590988 | 870040 | 1750634 | 2622864 | 3497153 | 4371442 | 4140997 | 6201008 | 5170411 | 8290365
24 | Tomicus piniperda 559261 | 830175 | 564567 | 1103647 | 1129134 | 830208 | 845019 | 852905 | 282283 | 803746 | 830183 | 1129134 | 1678423 | 2681912 | 1998567 | 3120361
25 | Tomicus minor 231250 | 216245 | 349172 | 229153 | 234917 | 349152 | 230520 | 201152 | 234176 | 467873 | 350905 | 479178 | 429162 | 601165 | 691436 | 569815




+8

1. pielikums (turpinajums), Appendix 1 (continued).

Nr. | Dendrogfagi, sugas
R.Ik. Dendropﬁagous pests, | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013
0. species
1 | Limantria dispar 3747125 | 2567594 | 13614171 | 10613246 | 6194854 | 7466485 | 45527 31943 45527 | 4329277 | 7842944 | 6421595 | 6851493 | 5079658 | 6105143 | 3074962
2 | Lymantria monacha 1249041 | 855865 | 4538057 | 3537749 | 2064952 | 2488829 | 15176 10648 15175 | 1443093 | 2614314 | 2140532 | 2283831 | 1693219 | 2035048 | 1024987
3 | Ips typographus 9942636 | 8746545 | 6897137 | 7893109 | 11188727 | 10435854 | 15090566 | 10435854 | 11994169 | 19392054 | 12285063 | 6957238 | 17406135 | 9202808 | 11387117 | 10480490
4 | Ips acuminatus 5548784 | 2413250 | 4158619 | 3162835 | 2419141 | 4002536 | 4045978 | 3893419 | 3266234 | 2436052 | 4783930 | 3963415 | 3237454 | 2426151 | 2354760 | 2113822
S | Hylobius abietis 54691 62255 52588 49310 70366 11702 19570 30566 29713 87468 49522 69481 49476 29713 61446 12606
6 | Bupalus piniarius 2824019 | 1709823 | 2904998 | 1723985 | 1283613 | 1710260 | 1130290 | 1708238 | 1632900 | 1690093 | 2259070 | 1712080 | 3951131 | 4559000 | 2825219 | 1129228
7 | Neodiprion sertifer 2123561 | 2180365 | 2656231 | 3298102 | 3730092 | 2649704 | 4253956 | 2658723 | 2120780 | 1300114 | 1090628 | 1640985 | 2159035 | 1208354 | 1270945 | 1339278
8 | Phymatodes testaceus 129252 18467 75963 73968 59373 46978 57366 55394 36932 39637 56341 53750 56728 49230 58633 37075
9 | Scolytus ratzeburgi 719204 | 289011 | 700084 | 139263 | 404120 | 620199 | 820989 | 450936 | 391423 | 130044 | 390663 | 430160 | 527835 | 661456 | 650220 | 399331
10 | Euproctis chrysorrhoea 628365 | 478352 | 369871 | 480264 | 380083 | 258190 | 367822 | 468991 | 372589 | 349187 | 629165 | 480943 | 590134 | 538920 | 380934 | 259273
11 | Aradus cinnamomeus 161799 | 95094 | 116065 | 162305 | 241093 | 226132 | 178927 | 160050 | 209901 | 246086 | 183460 | 63089 | 193037 | 200156 | 234089 | 165860
12 | Xyleborus dispar 405037 | 250927 | 347025 | 250927 | 420801 | 249025 | 170983 | 246102 | 268909 | 334791 | 249050 | 241026 | 447024 | 268036 | 400103 | 253356
13 | Cryphalus piceae 220423 | 300130 | 295085 | 425894 | 366033 | 229946 | 312074 | 366990 | 229047 | 345008 | 293117 | 243685 | 159010 | 80300 | 237089 | 218560
14 | Archips crataegana 119610 | 226924 | 147925 | 137163 | 225002 | 148990 | 192014 | 138278 | 237014 | 146270 | 146707 | 190152 | 200100 | 167229 | 170060 | 63362
15 | Melasoma populi 410789 | 559981 | 479041 | 584630 | 700823 | 590349 | 379025 | 469452 | 480120 | 203468 | 360740 | 352010 | 495350 | 417026 | 233100 | 261633
16 | Phalera bucephala 908546 | 718296 | 900254 | 689730 | 699151 | 601817 | 723005 | 756282 | s97011 | 689770 | 518825 | 870032 | 869367 | 710094 | 594903 | 434007
17 | Diprion pini 2039481 | 2520192 | 3011947 | 1977230 | 3163568 | 1187761 | 2600911 | 1907282 | 2010300 | 1977230 | 1590270 | 3796073 | 2072677 | 2768123 | 1186338 | 1254522
18 | Rhyacionia buoliana 151926 | 201875 | 194913 | 157296 | 269803 | 231901 | 160263 | 234901 | 220875 | 148098 | 262052 | 250981 | 241905 | 187250 | 257103 | 124539
19 | Saperda carcharias 187901 | 126890 | 61011 111799 | 85004 77081 95816 157903 | 83520 85390 60100 85902 | 130895 | 113791 | 89904 65342
20 | Panolis flammea 2510940 | 1470020 | 2130791 | 1490166 | 969002 | 1520118 | 1550300 | 1990179 | 1453278 | 968852 | 1533604 | 1550892 | 2501674 | 2250947 | 3119928 | 1405189
21 | Melolontha melolontha 61070 90980 65003 54025 50165 38816 31192 50192 49013 57365 60797 71090 65002 57271 42584 15913
22 | Dendrolimus pini 848617 | 640983 | 1310786 | 1060165 | 1299240 | 1485081 | 637701 | 1139269 | 1697235 | 1350170 | 706130 | 645082 | 1060547 | 1272927 | 647073 | 526784
23 | Pityogenes chalcographus | 3115487 | 4160682 | 4189355 | 3140744 | 4207861 | 3120397 | 3155890 | 2340556 | 4280497 | 3170782 | 2109050 | 2168933 | 3291647 | 3329081 | 4250894 | 2893636
24 | Tomicus piniperda 1019283 | 1367983 | 1630190 | 1430210 | 1029371 | 1408154 | 1332378 | 1070190 | 985012 | 1350193 | 1070129 | 1102928 | 999254 | 662621 | 734015 | 852071
25 | Tomicus minor 567192 | 415001 | 425180 | 557198 | 428162 | 421835 | 561022 | 431026 | 574890 | 294087 | 424194 | 560010 | 430205 | 445018 | 298905 | 316051

Atsauces uz avotiem saskana ar kartas numuru / References to source materials by consecutive number:

1 — Davidson et al., 2001; Allard et al,, 2003; Milanovic, Markovic, 2013; 2 — Bottero et al., 2013; Moller, 2014; 3 — Muller et al,, 2008; Borkovski,
Podlaski, 2011; Kunca et al,, 2012; 4 — Colombari ef al,, 2012; Colombari et al,, 2013; 5 — Hansen et al,, 2005; Turbe et al., 2012; 6 — Zarins, 2000;
Meshkova, 2006; 7 — Allard et al,, 2003; Moller, Heydeck, 2007; 8 — Allard et al,, 2003; Books, 2011; 9 — Allard et al,, 2003; Lazdans, 2009; 10 —
Dzuteski, 1960; Allard et al., 2003; 11 — Allard et al., 2003; Watt et al,, 1997; Lieutier et al., 2004; 12 — Lust et al,, 2001; Lieutier et al., 2004; Kolk,
2006; 13 — Hrasovec et al., 2008; Bjorkman et al,, 2011; Kunca et al,, 2014a; 14 — Brookes et al,, 1978; Seidl et al,, 2011; Thom et al,, 2013; 15 -
Allard et al., 2003; Gavrilovic et al., 2014; Kunca et al,, 2014b; 16. — Allard et al., 2003; Barbosa et al., 2012; 17 — Watt et al., 1997; De Somviele et al,,
2004; Thom et al,, 2013; 18 — Watt et al,, 1997; Allard et al., 2003; Bjorkman et al,, 2011; Thom et al,, 2013; Kunca et al,, 2014a; Kunca et al,, 2014b;
19 - Lieutier ef al., 2004; Thom et al., 2013; Kunca et al., 2014a; 20 — Schindler, 1970; Allard et al,, 2003; Thom et al., 2013; 21 — Luisa, Mauro,
1996; Oltean et al., 2010; Thom et al., 2013; Kunca et al,, 2014b; 22 — Patek, 1998; Kunca et al,, 2014b; Moller, 2014; 23 — Herard, Mercadier, 1996;
Lieutier et al., 2004; Rasi et al., 2008; Thom et al., 2013; Moller, 2014; 24 — Lieutier et al,, 2004; Bobrowski, 2006; Thom et al., 2013; Kunca et al,,
2014a; Kunca et al., 2014b; 25 — Lust et al,, 2001; Allard et al., 2003; Lieutier et al., 2004; Kolk, 2006; Thom et al., 2013.

Visiem / Sources ;f all: Database on Forest Disturbances in Europe — http://dataservices.efi.int/dfde/;

EFIATLANTIC database ‘Forest pests and diseases’ - http://www.efiatlantic.efi.int/portal/databases/pests_and_diseases/;

EPPO (European and Mediterranean Plant Protection Organization) databases - https://www.eppo.int/DATABASES/databases.htm;
Fauna Europaea Database — http:/ /www.faunaeur.org/index.php;

Global Invasive Species Database — http://www.issg.org/database/welcome/.
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Registrétais atlasito sugu savairo$anas gadijumu skaits 1950.-2013. g.g.

Registered outbreak occurrences of reviewed species 1950-2013

2. pielikums, Appendix 2

Nr. DendroEfégi, sugas
k. | Dendrophagous pests, (19501951 (1952(1953(1954(1955|1956|1957|1958(1959|1960|1961|1962 (1963 [1964|1965|1966(19671968|1969(1970{1971
0. species
1 | Limantria dispar 1 1 4 S 6 8 4 1 1 1 1 1 1 1 1 1 4 8 9 8 10 6
2 | Lymantria monacha 1 1 3 3 4 3 2 1 1 1 1 1 1 1 1 1 3 S 6 3 4 4
3 | Ips typographus S 6 7 S S 3 2 3 3 6 6 3 2 1 1 2 2 2 3 3 4 3
4 | Ips acuminatus 4 3 4 2 2 1 2 1 2 3 2 1 2 1 1 1 2 1 1 2 1 3
S Hylobius abietis 2 1 1 1 1 1 1 1 2 1 1 2 1 3 4 2 1 2 1 1 1 2
6 Bupalus piniarius 4 3 2 1 1 1 1 1 1 1 1 1 2 1 1 1 2 3 1 2 1 3
7 | Neodiprion sertifer 4 S 7 4 6 3 4 3 1 2 1 1 1 2 3 1 2 1 1 2 3 4
8 | Phymatodes testaceus 2 2 1 3 2 1 1 1 1 1 2 1 1 1 1 1 1 1 1 1 1 2
9 | Scolytus ratzeburgi 2 1 3 2 1 2 2 1 1 1 1 1 2 2 1 1 1 1 1 1 1 2
10 | Euproctis chrysorrhoea 2 1 3 S 3 2 2 1 1 1 1 1 1 1 1 1 2 2 3 4 3 1
11 | Aradus cinnamomeus 2 3 2 1 2 1 1 2 1 1 1 1 2 1 1 1 1 2 1 1 1 2
12 | Xyleborus dispar 2 1 1 2 1 1 2 1 2 1 1 1 1 1 1 2 1 1 1 1 1 2
13 | Cryphalus piceae 3 3 4 2 1 2 2 1 1 1 2 2 1 1 1 1 2 1 1 1 1 3
14 | Archips crataegana 1 2 2 1 1 1 1 1 2 1 1 1 1 1 2 1 1 1 1 1 2 2
15 | Melasoma populi 1 1 2 1 2 1 3 3 1 2 1 1 1 1 1 1 2 1 1 1 1 3
16 | Phalera bucephala 1 2 2 3 2 1 2 1 2 1 1 2 1 1 2 2 1 1 2 1 1 2
17 | Diprion pini 2 1 2 1 S 4 2 2 1 1 1 1 2 2 1 1 2 2 1 2 1 3
18 | Rhyacionia buoliana 1 2 2 2 1 1 2 1 1 1 1 2 1 1 1 1 1 1 1 1 1 3
19 | Saperda carcharias 1 2 1 2 2 1 2 1 1 1 2 1 1 2 1 1 1 2 1 1 1 2
20 | Panolis flammea 1 1 2 3 2 1 2 1 1 1 1 1 1 2 1 1 1 2 3 1 1 3
21 | Melolontha melolontha 4 3 1 2 2 4 1 4 3 1 1 1 2 1 2 1 2 3 4 2 2 2
22 | Dendrolimus pini 4 3 3 2 3 1 3 2 1 2 2 3 3 3 2 1 2 1 2 3 1 2
23 | Pityogenes chalcographus | 3 3 S 3 2 2 1 2 2 4 4 3 2 1 1 1 2 1 2 2 2 3
24 | Tomicus piniperda 3 4 6 3 2 2 2 1 2 3 3 4 2 2 1 1 1 2 1 2 2 2
25 | Tomicus minor 2 3 3 2 1 2 1 1 1 2 3 2 1 2 1 2 1 1 2 1 1 2

Nr. | Dendrogfagi, sugas

R}k. Dendrophagous pests, [1972|1973 (1974 (1975|1976 (1977|1978 |1979 (1980|1981 1982 (1983|1984 1985|1986|1987 (1988|1989 |1990 (1991|1992
0. species
1 Limantria dispar 2 2 2 2 2 2 4 S 10 6 9 11 7 6 4 2 2 2 6 3 8
2 | Lymantria monacha 2 2 2 2 2 2 2 3 S 4 S 6 4 4 3 2 2 2 4 3 S
3 | Ips typographus 6 4 S 6 4 7 11 6 7 4 3 6 S 6 9 S 2 3 2 4 4
4 | Ips acuminatus 4 3 4 2 3 2 2 2 2 2 3 2 2 2 2 2 2 2 3 3 4
S | Hylobius abietis 3 4 2 2 2 2 3 2 2 2 2 3 2 2 2 2 3 2 2 2 4
6 | Bupalus piniarius 2 2 2 1 2 2 2 2 2 3 3 2 2 2 2 2 2 2 3 3 4
7 | Neodiprion sertifer 3 2 2 2 2 2 2 3 2 3 3 2 2 2 3 3 2 2 2 3 4
8 | Phymatodes testaceus 3 2 2 2 2 1 2 2 2 2 3 2 2 2 2 2 2 2 2 3 3
9 | Scolytus ratzeburgi 2 2 2 3 2 2 2 2 2 2 2 2 2 2 2 3 2 2 2 3 3
10 | Euproctis chrysorrhoea 2 2 2 2 2 2 2 4 S 4 6 4 3 3 2 2 2 2 3 2 3
11 | Aradus cinnamomeus 3 1 2 3 2 2 2 1 2 2 2 3 2 2 2 2 2 3 2 3 3
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2. pielikums (turpinajums), Appendix 2 (continued).

Dendrogfagi, sugas
Dendropgcflgo&s pests,

species

1972

1973

1974

1975

1976

1977

1978

1979

1980

1981

1982

1983

1984

1985

1986

1987

1988

1989

1990

1991

1992

Xyleborus dispar

Cryphalus piceae

Archips crataegana

Melasoma populi

Phalera bucephala

Diprion pini

Rhyacionia buoliana

Saperda carcharias

Panolis flammea

Melolontha melolontha

Dendrolimus pini

Pityogenes chalcographus

Tomicus piniperda

Tomicus minor
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2. pielikums (turpinajums), Appendix 2 (continued)

Nr. DendroEfégi, sugas
k. | Dendrophagous pests, [ 19931994 1995|1996|1997|1998|1999 [ 2000|2001 (2002|2003 | 2004|2005 [ 2006 [ 2007 [2008|2009|2010{2011 {2012 {2013

0. species

1 | Limantria dispar 10

Lymantria monacha

Ips typographus

Ips acuminatus

Hylobius abietis

Neodiprion sertifer

3

4

S

6 | Bupalus piniarius
7

8 | Phymatodes testaceus
9

Scolytus ratzeburgi

10 | Euproctis chrysorrhoea

11 | Aradus cinnamomeus

12 | Xyleborus dispar

13 | Cryphalus piceae

14 | Archips crataegana

15 | Melasoma populi

16 | Phalera bucephala

17 | Diprion pini

18 | Rhyacionia buoliana

19 | Saperda carcharias

20 | Panolis flammea

21 | Melolontha melolontha

22 | Dendrolimus pini

23 | Pityogenes chalcographus

24 | Tomicus piniperda
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25 | Tomicus minor

Atsauces uz avotiem saskana ar kartas numuru / References to source materials by consecutive number:

1 - Johnson et al,, 2005; Lipa, Kolk, 2008; Ilynikh et al,, 2011; 2 — Liska, Srutka, 1998; Barbosa et al,, 2012; 3 — Wermelinger 2004; Ohr, 2012;
Cheraghian, 2013; 4 — Colombari et al,, 2012; Colombari et al,, 2013; 5 — Novak, Temmlova, 1964; Leather et al,, 1999; Barbosa et al,, 2012;

6 — Barbour, 1988; Voolma, Luik, 2001; Roques et al,, 2006; Barbosa et al,, 2012; 7 — Tarmo et al., 1996; Kolomiets et al,, 1972; Smits et al,, 2008;

8 — Reiner, 1998; Humble, Allen, 2006; 9 - Lieutier et al,, 2004; Barbosa et al,, 2012; 10 — Mamaes, 1977; Frago et al., 2010; Barbosa et al,, 2012;

11 — Turcek, 1964; Jatcel, Kleinhetz, 1997; Barbosa et al,, 2012; 12 - Vincenzo et al,, 1994; Shiegg, 2001; Lieutier et al., 2004; 13 - Jurc, Bojovic,
2004; Hrasovec et al,, 2008; 14 — Carter, 1984; Barbosa et al,, 2012; 15 - Ikonen, 2001; Barbosa et al,, 2012; 16 — Port, Thompson, 1980; Niekerken
et al, 2012; 17 — Supatashvili, 1990; Augusaitis, 2007; AHaroabeBHa, 2009; Barbosa et al,, 2012; 18 — Zether, Bejer-Petersen, 1972; Kolk et al,, 1981;
Allard et al,, 2003; Heely et al,, 2003; 19 - Pronin, Vaughan, 1968; Schnaiderowa, 1968; Lugowoj, 1994; Steyer et al,, 2012; 20 — Ozols, 1968; Ozols,
1985; Myers, 1998; Gedminas, 2003; Hicks et al,, 2008; Schroeder, 2008; Haynes et al., 2014; 21 — Imrei, Toth, 2002; Zimmerman, 2010; Barbosa
et al, 2012; Kolar et al,, 2012; 22 - Sierpinska, 1998; Moore, 2009; Moore, 2011; Barbosa et al,, 2012; 23 - Annila, 1977; Arthofer, 2005; Foit,
2012; 24 — Cedervin et al,, 2003; Barbosa et al., 2012; 25 — Allard et al., 2003; Lieutier et al., 2004; Lakatos, 2006; Barbosa et al., 2012.

Visiem / Sources 2[ all: Database on Forest Disturbances in Europe — http://dataservices.efi.int/dfde/;

EFIATLANTIC database ‘Forest pests and diseases’ - http://www.efiatlantic.efi.int/portal/databases/pests_and_diseases/;

EPPO (European and Mediterranean Plant Protection Organization) databases — https://www.eppo.int/DATABASES/databases.htm;
Fauna Europaea Database — http:/ /www.faunaeur.org/index.php;

Global Invasive Species Database — http://www.issg.org/database/welcome/.
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3. pielikums, Appendix 3

Atlasito sugu skartas platibas (ha) attieciba pret registréto savairo$anas gadijumu skaitu 1950.-2013. g.g.*

The ratio of outbreak area (ha) against registered outbreak occurrences of reviewed species 1950-2013*

Nr. | Dendrogfagi, sugas
I[’\"k' Dendropﬁagous pests, | 1950 | 1951 | 1952 | 1953 | 1954 | 1955 | 1956 | 1957 | 1958 | 1959 | 1960 | 1961 | 1962 | 1963 | 1964 | 1965
(0) species
1 | Limantria dispar 100,5 1557,5 627,5 801,1 11670 | 45629 | 61258 | 567133 | 2000,0 56,0 5,0 17,0 12,0 87052 | 203082 | 979045
2 | Lymantria monacha 33,5 519,2 2789 445,1 583,5 40559 | 40839 | 189044 | 76466 18,7 16,7 5,7 4,0 2901,7 | 67694 | 326348
3 | Ips typographus 114321 | 116355 | 116521 | 116521 | 119853 | 116587 | 11752,1 | 116856 | 11652,1 | 116521 | 116521 | 11970,5 | 116521 | 116521 | 128173 | 124173
4 | Ips acuminatus 53104 | 53104 | 54502 | 53560 | 53645 | 52999 | 52949 | 53104 | 55004 | 53104 | 52906 | 52793 | 53104 | 5400,1 59014 | 58413
S | Hylobius abietis 63,8 63,1 60,0 52,9 66,4 65,5 73,7 58,8 66,4 82,5 60,6 64,1 50,7 63,5 73,0 72,8
6 | Bupalus piniarius 37825 | 37825 | 37825 | 36945 | 35096 | 37034 | 37825 | 3401,0 | 39857 | 37768 | 36985 | 37825 | 37825 | 37825 | 42938 | 40986
7 | Neodiprion sertifer 36756 | 35623 | 35623 | 36246 | 35623 | 35979 | 35623 | 35623 | 37926 | 35049 | 36091 | 35623 | 32012 | 35623 | 39185 | 40013
8 | Phymatodes testaceus 124,4 125,0 1264,1 132,5 1237 127,8 120,1 1258 1236 127,8 1237 1236 125, 1237 133,8 138,5
9 | Scolytus ratzeburgi 891,8 872,0 882,7 900,1 908,1 854,7 901,4 8712 879,8 892,8 936,7 873,3 903,3 880,7 949,1 95,8
10 | Euproctis chrysorrhoea 794,9 778,2 771,0 7812 870,0 771,3 896,0 790,2 859,6 780,0 749,0 759,1 800,4 730,1 980,9 871,0
11 | Aradus cinnamomeus 345,1 345,1 350,1 379,0 340,1 370,2 345,1 355,1 240,2 3404 414,3 345,1 335,0 3533 3798 379,6
12 | Xyleborus dispar 530,5 539,2 558,8 5354 530,8 590,5 595,0 5748 584,6 5753 479,2 543,2 609,2 610,0 649,9 654,7
13 | Cryphalus piceae 489,8 491,3 4913 485,1 481,3 509,6 490,6 513,0 490,0 549,0 579,5 491,3 493,3 558,0 567,1 520,6
14 | Archips crataegana 2992 295,0 299,4 290,4 290,0 3189 328,1 290,1 299,4 2804 250, 355,0 312,9 2994 328,2 390,
1S | Melasoma populi 740,9 750,1 664,0 621,1 741,5 782,0 733,9 101,5 773,5 805,0 782,6 872,6 568,2 747,9 770,9 901,4
16 | Phalera bucephala 1102,8 1059,6 1075,0 1152,3 1155,1 1140,7 1152,3 11754 1214 1170,1 1190,7 1200,5 1175,1 1158,0 1598,8 1201,1
17 | Diprion pini 2507,1 2501,8 200,1 24119 | 26492 | 26492 | 26457 | 26506 | 27030 | 2721,0 | 28991 | 26492 | 27145 | 25502 | 32191 2967,3
18 | Rhyacionia buoliana 3193 314,6 316,0 3257 316,3 320,1 3136 3288 3183 312,7 321,0 3226 359,1 348,6 378,3 385,3
19 | Saperda carcharias 170,2 176,0 164,8 175,0 189,0 199,4 180,2 219,0 156,3 185,6 188,2 1654 198,0 182,7 232,0 190,3
20 | Panolis flammea 3017,6 | 32802 [ 29014 | 29177 | 32453 | 24809 | 30513 | 30099 | 29116 | 31026 | 27005 | 30126 | 34599 | 32453 | 38095 | 32400
21 | Melolontha melolontha 150,3 150,3 162,0 112,3 117,2 112,3 112,3 112,3 112,3 100,3 124,3 112,3 12,6 12,6 140,1 13,8
22 | Dendrolimus pini 14213 14033 1370,0 1300,9 13715 1415,3 13389 1289,6 1203,5 1350,6 1252,0 1034,2 1424,0 1364,0 1500,8 1400,8
23 | Pityogenes chalcographus | 68338 | 67672 | 69114 | 69114 | 66255 | 6507,1 67017 | 65512 | 64508 | 69114 | 65261 6672,3 | 65132 | 63014 | 72001 7501,2
24 | Tomicus piniperda 21934 | 22315 219,1 2170,1 2200,6 | 2190,1 22019 | 22315 | 21891 21689 | 22005 | 21824 | 21995 | 2231,5 | 24036 | 2403,
25 | Tomicus minor 900,2 900,4 8674 924,7 870,2 924,7 902,6 910,3 924,7 850,6 924,7 895,6 920,0 924,7 1002,5 9514
Nr. | Dendrogfagi, sugas
p.k. Dendrop agous pests, 1966 | 1967 | 1968 | 1969 | 1970 | 1971 | 1972 | 1973 | 1974 | 1975 | 1976 | 1977 | 1978 | 1979 | 1980 | 1981
No, species
1 | Limantria dispar 18715 12245 1063,9 977,0 99,1 22,6 27,5 16,5 2,8 55 11,6 9,2 413 58,2 35,2 39,0
2 | Lymantria monacha 831,8 653,1 532,0 868,4 82,6 11,3 9,2 5,5 0,9 2,7 3,9 3,6 27,3 32,3 23,5 19,5
3 | Ips typographus 12817,3 | 130003 | 126839 | 13140,6 | 12567,0 | 12817,3 | 12833,9 | 128173 | 126195 | 12867,1 | 128173 | 128173 | 128173 | 14856,6 | 14739,9 | 14789,7
4 | Ips acuminatus 61429 | 59512 | 59315 | 57894 | 59012 | 60408 | 57489 | 60451 58414 | 58995 | 58414 | $851,5 | s841,4 | 67177 | 68000 | 6772,1
S Hylobius abietis 67,6 73,8 69,8 49,6 77,5 77,4 71,4 82,4 57,4 59,9 41,9 73,0 73,0 69,8 86,2 83,8
6 | Bupalus piniarius 41608 | 41608 | 41789 | 42043 | 43948 | 41608 | 42952 | 42048 | 41557 | 41692 | 41519 | 42464 | 42522 | 47952 | 47904 | 48341
7 | Neodiprion sertifer 3952,9 | 38042 | 39185 | 39051 4013,5 | 39257 | 39185 | 41006 | 39275 | 40516 | 39529 | 35547 | 32023 | 45066 | 45406 | 45355
8 | Phymatodes testaceus 136,7 136,9 139,8 140,1 1432 136,7 136,1 135,1 136,7 143,2 1452 1403 136,1 1564 156,5 156,3
9 | Scolytus ratzeburgi 920,9 960,2 1000,3 980,8 958,3 1092,0 1004,7 954,1 901,4 1030,0 900,2 950,0 854,5 1249,1 1204,6 12509
10 | Euproctis chrysorrhoea 1024,8 757,1 834,6 1024,7 701,2 812,9 1154,6 851,8 759,3 850,1 1047,7 856,6 1394,6 978,1 11182 991,2
11 | Aradus cinnamomeus 421,1 385,1 459,0 360,9 399,9 4128 4013 3408 4034 4203 405,1 4339 3757 400,1 3254 443,7
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3. pielikums (turpinajums), Appendix 3 (continued)

Nr. | Dendrogfagi, sugas
I[)\.[k. Dendropﬁagous pests, | 1966 | 1967 | 1968 | 1969 | 1970 | 1971 | 1972 | 1973 | 1974 | 1975 | 1976 | 1977 | 1978 | 1979 | 1980 | 1981
0. species
12| Xyleborus dispar 6292 650,3 659,4 410,3 639,1 634,0 5524 542,1 610,2 640,6 585,2 6234 645,1 704,7 681,6 601,1
13 | Cryphalus piceae 595,1 630,2 531,8 600,5 680,4 563,5 660,0 640,1 714,5 701,0 639,5 540,4 540,4 714,7 620,5 622,0
14 | Archips crataegana 3004 2348 3293 4004 3258 345,1 3604 340,5 3203 3054 380,3 3654 3293 420,1 301,2 289,0
15 | Melasoma populi 9154 890,2 740,9 910,8 790,6 903,2 850,7 1015,6 90,1 80,7 860,8 860,8 860,8 979,5 975,1 1006,2
16 | Phalera bucephala 1365,0 12824 | 13008 1293,5 1382,8 1270,5 951,3 14024 | 1261,0 1462,7 1505,7 1293,6 1436,0 15754 1620,1 18549
17 | Diprion pini 29244 | 29962 | 3121,0 | 30951 2914,1 2960,5 | 29503 | 28549 | 24513 | 30682 | 30146 | 29137 | 29142 | 34006 | 33915 | 35973
18 | Rhyacionia buoliana 380,7 389,9 3392 204,0 356,6 3456 390,7 354,1 329,0 354,1 354,1 377,0 381,5 414,0 448,9 400,0
19 | Saperda carcharias 2488 2154 2136 2478 210,5 222,9 201,0 201,0 195,0 2382 2195 1902 1664 252,6 2453 230,3
20 | Panolis flammea 3569,8 | 35010 | 34005 | 34741 35698 | 36634 384,5 37046 | 34008 | 32047 | 35067 | 31009 | 40243 | 42545 | 40057 | 35413
21 | Melolontha melolontha 13,5 16,3 142,6 14,0 14,0 15,0 18,9 12,8 12,4 191,0 10,8 12,5 10,8 15,1 25,0 30,5
22 | Dendrolimus pini 1029,1 1311,0 1505,1 1513,5 15634 | 1560, 1551,0 1510,1 1445,1 1506,7 1550,1 1659,0 1550,7 1636,0 1670,9 1757,5
23 | Pityogenes chalcographus | 75012 | 7602,5 | 7051,3 | 72510 | 76025 | 76455 | 75257 | 71675 | 75003 | 7527,3 | 75704 | 72585 | 76103 | 83473 | 86724 | 83673
24 | Tomicus piniperda 24104 | 24253 | 24546 | 24032 | 24546 | 23754 | 24546 | 24475 | 23005 | 24078 | 24546 | 22560 | 24546 | 28228 | 27859 | 27942
25 | Tomicus minor 970,1 990,2 1000,6 980,6 950,1 1000,6 1007,8 1017,1 1006,7 760,1 1017,1 1015,1 961,8 1150,8 1182,5 1158,6
Nr. | Dendrogfagi, sugas
R.Ik. Dendropﬁagous pests, | 1982 | 1983 | 1984 | 1985 | 1986 | 1987 | 1988 | 1989 | 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997
0, ecies
1 | Limantria dispar 132 36,8 114,2 89,4 87,0 94,9 13,3 28,5 10,1 7,2 45,4 1624,3 | 112206 | 183500 | 197295 | 121284
2 | Lymantria monacha 7,9 22,5 66,6 447 38,7 3L6 44 9,5 51 2,4 24,2 10828 | 64118 | 7136,1 7891,8 | 6468,5
3 | Ips typographus 15039,6 | 14739,9 | 14819,5 | 148549 | 158532 | 147583 | 157349 | 150733 | 148394 | 148049 | 14779,9 | 147399 | 17551,6 | 17393,1 | 17393,1 | 17393,1
4 | Ips acuminatus 67140 | 64672 | 67177 | 66982 | 67177 | 70172 | 7002,5 | 68003 | 66047 | 67177 | 6840,1 | 67177 | 8001,3 | 80222 | 79268 | 80419
S | Hylobius abietis 86,5 83,2 88,8 85,5 89,1 72,4 107,8 88,2 91,3 83,9 87,7 84,0 100,5 99,0 99,6 101,2
6 | Bupalus piniarius 47849 | 48517 | 47501 | 47524 | 48463 | 47003 | 43547 | 47849 | 48643 | 48673 | 47849 | 47849 | 59644 | 57737 | 56440 | 59017
7 | Neodiprion sertifer 45063 | 45098 | 48007 | 45645 | 44635 | 4597,1 | 45063 | 46989 | 45028 | 46183 | 45030 | 45645 | 53740 | 53431 53824 | 53013
8 | Phymatodes testaceus 159,9 160,4 156,7 168,2 164,9 158,2 150,3 157,9 165,2 155,7 167,8 171,1 185,0 186,5 185,3 186,1
9 | Scolytus ratzeburgi 11524 | 1200,1 1345,1 1153,9 10952 11044 1102,1 1154,5 11454 | 10414 1168,9 1150,5 1300,3 1367,6 1351,1 1326,2
10 | Euproctis chrysorrhoea 986,4 988,5 984,0 1097,2 6774 981,7 1154,8 1095,3 974,6 936,2 974,8 11182 1220,6 12183 1322,5 10974
11 | Aradus cinnamomeus 461,5 464,7 440,2 440,0 334,0 415,0 475,1 490,3 440,0 4964 436,6 477,3 547,0 572,5 5775 531,3
12 | Xyleborus dispar 650,9 695,3 692,8 695,0 686,3 546,8 695,5 7354 739,0 750,1 777,7 725,3 899,6 838,0 8114 830,9
13 | Cryphalus piceae 671,0 495,1 700,2 635,1 730,3 630,4 6754 709,0 634,5 627,5 684,5 682,6 7343 677,6 822,1 730,2
14 | Archips crataegana 383,5 340,2 395,0 380,0 3753 394,7 439,6 382,3 378,8 393,5 378,7 378,7 473,5 4469 450,3 596,3
15 | Melasoma populi 1037,6 1089,9 989,9 1135,0 1244,6 1090,1 1200,1 850,6 1135,1 1005,2 996,3 989,9 1166,7 1268,0 1199,8 1267,2
16 | Phalera bucephala 14904 | 16254 | 10502 1555,1 1500,5 1460,1 1509,9 1152,3 14784 | 14759 1560,0 1518,1 1760,3 1908,8 17224 | 17200
17 | Diprion pini 35340 | 34802 | 34006 | 34049 | 3360,1 3302,5 | 44340 | 34513 | 36714 | 33512 | 33512 | 33512 | 44755 | 39650 | 40849 | 42006
18 | Rhyacionia buoliana 497, 462,9 463,7 4319 400,6 3952 433,6 4474 407,2 416,3 433,1 421,9 6134 5264 553,0 484,4
19 | Saperda carcharias 2333 246,5 231,1 240,7 216,5 2519 280,1 2418 249,7 2438 231,1 249,7 276,3 277,5 2758 257,6
20 | Panolis flammea 42458 | 42633 | 40973 | 41053 | 42009 | 41010 | 42584 | 43501 40003 | 40306 | 42396 | 42334 | 48769 | 48379 | 50031 4962,0
21 | Melolontha melolontha 18,4 34,0 12,4 20,5 12,5 16,4 23,1 15,0 12,4 12,4 154,2 154,2 182,0 182,0 187,6 150,3
22 | Dendrolimus pini 1700,9 1744,6 17954 1790,1 18254 1797,9 1797,9 1874,7 1805,0 1803,7 1800,3 17979 | 21502 1871,5 | 21215 | 21728
23 | Pityogenes chalcographus | 84008 | 85525 | 86251 8602,0 | 84208 | 84518 | 86366 | 87004 | 87532 | 87429 | 87429 | 8742,9 | 103525 | 103350 | 10340,8 | 10363,0
24 | Tomicus piniperda 27963 | 27673 | 28228 | 27591 28228 | 27674 | 28167 | 28430 | 28228 | 26792 | 27673 | 28228 | 33568 | 33524 [ 33309 | 3467,1
25 | Tomicus minor 1156,3 1081,2 1163,9 1145,8 1174,6 1163,8 1152,6 1005,8 1170,9 1169,7 1169,7 1197,9 1430,5 1202,3 1382,9 1424,5
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3. pielikums (turpinajums), Appendix 3 (continued)

Nr. [ Dendrogfagi, sugas
%k. Dendrop agous pests, | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013
0. ecies
1 Limantriﬁfdispar 74943 | 32095 | 151269 | 132666 | 61949 | 106664 151,8 106,5 227,6 86586 | 130716 | 16054,0 | 171287 | 169322 | 20350,5 | 102499
2 | Lymantria monacha 3122,6 17117 | 75634 | 88444 | 34416 | 82961 50,6 26,6 50,6 72155 | 87144 | 71351 7612,8 | 56441 | 101752 | 34166
3 | Ips typographus 24856,6 | 17493,1 | 17242,8 | 78931,1 | 372958 | 17393,1 | 21558,0 | 17393,1 | 171345 | 32320,1 | 17550,1 | 17393,1 | 435153 | 920281 | 28467,8 | 262012
4 | Ips acuminatus 79268 | 80442 | 83172 | 7907,1 8063,8 | 8005,1 80920 | 77868 | 81656 | 81202 | 79732 | 79268 | 80936 | 80872 | 78492 | 52846
S | Hylobius abietis 1094 103,8 105,2 98,6 100,5 117,0 97,9 101,9 99,0 109,3 99,0 99,3 99,0 99,0 153,6 1261
6 | Bupalus piniarius 56480 | 356994 | 58100 | 57466 | 64181 57009 | 36515 | 56941 54430 | 356336 | 56477 | 57069 | 56445 | 56988 | 56504 | 37641
7 | Neodiprion sertifer 53089 | 54509 | 53125 | 54968 | 53287 | 52994 | 53174 | 53174 | 53020 | 43337 | 54531 54700 | 53976 | 40278 | 63547 | 44643
8 | Phymatodes testaceus 184,6 184,7 189,9 184,9 197,9 156,6 191,2 184,6 184,7 198,2 187,8 179,2 189,1 164,1 1954 123,6
9 | Scolytus ratzeburgi 14384 9634 1400,2 1392,6 1347,1 1550,5 1368,3 1503,1 1304,7 13004 1302,2 14339 1319,6 1322,9 13004 998,3
10 | Euproctis chrysorrhoea 1256,7 1195,9 1232,9 1200,7 1266,9 1291,0 1226,1 1172,5 1242,0 1164,0 1258,3 12024 | 11803 1347,3 1269,8 864,2
11 | Aradus cinnamomeus 539,3 475,5 580,3 541,0 602,7 565,3 596,4 533,5 524,8 6152 611,5 630,9 643,5 667,2 780,3 4147
12 | Xyleborus dispar 810,1 836,4 867,6 836,4 841,6 830,1 8549 820,3 896,4 837,0 830,2 8034 894,0 893,5 1000,3 633,4
13 | Cryphalus piceae 734,7 750,3 737,7 8518 732,1 766,5 780,2 734,0 763,5 862,5 732,8 812,3 795,1 803,0 11854 728,5
14 | Archips crataegana 299,0 4538 493,1 4572 450,0 496,6 480,0 460,9 4740 487,6 489,0 4754 500,3 5574 566,9 633,6
15 | Melasoma populi 1369,3 1400,0 1197,6 1169,3 1168,0 1180,7 12634 1173,6 12003 | 20347 1202,5 11734 | 12384 1390,1 1165,5 872,1
16 | Phalera bucephala 1817,1 1795,7 1800,5 1724,3 1747,9 2006,1 1807,5 2520,9 1990,0 17244 17294 1740,1 1738,7 17752 1983,0 1446,7
17 | Diprion pini 40790 | 42003 | 43028 | 39545 | 39545 | 39592 | 43349 | 63576 | 40206 | 39545 | 39757 | 37960,7 | 34545 | 39545 | 39545 | 31363
18 | Rhyacionia buoliana 506,4 504,7 487,3 524,3 539,6 579,8 534,2 587,3 5522 493,7 524,1 502,0 604,8 6242 5142 415,1
19 | Saperda carcharias 2684 317,2 305,1 279,5 283,3 256,9 3194 394,8 2784 284,6 300,5 286,3 3272 284,5 299,7 217,8
20 | Panolis flammea 5021,9 | 49001 53270 | 49672 | 48450 | 5067,1 5167,7 | 49754 | 48443 | 48443 | 51120 | 51696 | 50033 | 56274 | 51999 | 3513,0
21 | Melolontha melolontha 152,7 182,0 162,5 180,1 167,2 194,1 156,0 167,3 163,4 191,2 202,7 177,7 216,7 190,9 212,9 159,1
22 | Dendrolimus pini 21215 | 21366 | 21846 | 21203 | 21654 | 21215 | 21257 | 22785 | 2121,5 | 22503 | 23538 | 21503 | 21211 21215 | 21569 1755,9
23 | Pityogenes chalcographus | 103850 | 104017 | 104734 | 10469,1 | 105197 | 10401,3 | 10519,6 | 11702,8 | 107012 | 105693 | 105453 | 10844,7 | 109722 | 110969 | 10627,2 | 7234,1
24 | Tomicus piniperda 33976 | 34200 | 40755 | 35755 | 34312 | 35204 | 33309 | 35673 | 32834 | 33755 | 35671 36764 | 33308 | 33131 3670,1 2840,2
25 | Tomicus minor 1418,0 1383,3 1417,3 1393,0 1427,2 1406,1 1402,6 1436,8 14372 | 14704 1414,0 1400,0 1434,0 14834 | 14945 1053,5

* Iegatie datiir 1. pielikuma datu attieciba pret 2. pielikuma vértibam / Obtained data are Appendix 1 data expressing against data of Appendix 2.
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