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Kopsavilkums. Biologijas institata tiek veikti ilglaicigi pétjjumi biologiskaja
augu aizsardziba un entomopatogéno virusu apzina$ani, bet 1996. un 2008. gada -
sadarbojoties ar LVMI “Silava” zinatniekiem. Pétjjumu meérkis — meZa kaitékliem
patogéno virusu noteiks$ana, izdali$ana, analize un to lomas meza kaitéklu savairo$anas
regulé$ana izzinasana, ka arl entomopatogéno virusu un kaitéklu mijiedarbibas
mehanismu izpéte. Saja sakara novérotas nozimigako kaitéklu populacijas Liepajas,
Ventspils, Dobeles, Kuldigas, Talsu, Tukuma, Madonas, Valmieras, Valkas un Daugav-
pils rajona.

Kodolu poliedrozes viruss (KPV) izdalits no 15 meZa kaitéklu sugam, savukart
granulozes viruss (GV) — no priezu sprizotdja, bet citoplazmatiskas poliedrozes vi-
russ (CPV) - no maza salnas sprizmega, tikllapsenes un iedzeltenas priezu zaglapsenes.
Tris entomopatogénajiem virusiem izveidoti eksperimentalie virusa celmi ar paaugs-
tinatu virulenci (Neodiprion sertifer KPV, Malacosoma neustria KPV un Lymantria
monacha KPV). Izveidotas virusu preparativis formas, kas samazina vides apstaklu
ietekmi uz virusa aktivitates saglabaanos un nodro$ina pielip§anu pie auga. Pétitas
entomopatogéno virusu izplatiSanas iespéjas kaitéklu populacija, ka ari to aktivitates
saglabaganas ilgums biocenozé. Izvértéti vides faktori, kas ietekmé virusinfekcijas
attistibu kaitéklu populacijas. Salidzinats dazadu stresa faktoru iedarbigums latentas
un persistentas virusu infekcijas aktivizé$ana un stimulé$ana. Noteikta KPV efektivi-
tate kaitéklu savairo$anas ierobezosanai populacija.

Nozimigakie vardi: meza kaitékli, entomopatogénie virusi, kodolu poliedrozes
virusi, granulozes virusi, stresa faktori, virulence.
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Abstract. Problems of pest control, including the development of microbio-
logical methods for forest protection, have been studied at the Institute of Biology for
many years, and recently (1996; 2008) also twice in cooperation with the Latvian State
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Forest Research Institute “Silava” and the Latvian University of Agriculture. The aim was
to gain new knowledge on insect viruses and clarify their role in regulating pest
populations. The main tasks were to monitor significant forest pest populations,
describe population outbreaks, and obtain new virus isolates resulting from
different stress factors and describe their morphological, biological and physico-che-
mical properties; describe the persistence of viruses in pest populations and
ecosystems; develop experimental strains with high virulence and multiply
these strains; develop novel viral insecticide preparations and test their
efficacy and assess perspectives for use in pest control.

Methods: Monitoring of outbreaks and natural epizootics of forest pests have
been done since 1965 on a regular basis in different administrative regions of Latvia
(Liepaja, Ventspils, Dobele, Kuldiga, Talsi, Tukums, Riga, Madona, Valmiera, Valka,
Kraslava, and Daugavpils). Dead, symptomatic infected and asymptomatic living in-
sects were collected in natural habitats by using standard methods. Living insects were
laboratory-reared in isolators under optimal conditions (air temperature +22 + 2°C,
relative air humidity 70-85%, duration of photoperiod 16h), supplying them with
fresh natural food (branches of food plants) or feeding on semi-synthetic media.

Viral infection was activated by subjecting asymptomatic larvae, collected
in the field, to the following stress-factors: biological factors, such as NPV
isolated from another insect species; physiological factors as untypical food
or prolongation of egg hatching; physical factors as extreme temperatures (keeping
in increased temperature > +32°C and low temperature < +8°C); chemical fac-
tors as food treated with chemicals (ZnSO4, HBO, CuSO, KNO, KMnO,
NH,OH, MnO, in concentrations 0.1; 0.3; 0.5; 1.0%).

Viruses were purified using the methods described by Evans & Shapiro (1997).
The presence of polyhedra in larval tissue was detected by direct examination of larval
tissue smears, using phase contrast microscopy or Giemsa stained smears and light
microscopy (Adams, Bonami, 1991; Lacey, Brooks, 1997). The viral polyhedra or
granules were observed in electron microscope (TESLA - BS5242 or JEM-100C,
JEOL, Japan). Method of DNA hybridisation and DNA amplification by poly-
hedrine-specific primers (Jankevica, 2000ab) were used for identifying latent and
persistent viral infection. Biotests were carried out for determining the virulence
and efficacy of isolates (Huber, Hughes, 1984). Virulent experimental strains were ob-
tained from wild isolates, using passages through host organisms under stress factors.
Purified viral material was used for producing virus preparations in liquid and dry
forms. Additives were added to increase sticking and wettability.

Pathogeny of isolates and the efficacy of preparative forms were determined
as a percent of corrected mortality (Finney, 1971). Average lethal doses (LDSO) were
calculated after Lipa and Slizyriski (1973).
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Results: The majority of entomopathogenic viruses were isolated from dan-
gerous forest pests. Nucleopolyhedroviruses (NPVs) were isolated from 1S5 forest
pest species (Table 1). Granuloviruses were isolated from Bupalus piniarius, and
Cypoviruses (CPVs) from Operopthera brumata, Acantholyda posticalis and Gilpinia
pallida.

Experimentally high virulent strain of Neodiprion sertifer NPV (NeseNPV)
was obtained from wild isolate, using passages through pests under stress
conditions in laboratory. On the basis of experimental strain a new virus insecti-
cide, ,VIRIN - Diprion”, was registered. Dry and liquid preparation forms were
tested with the efficacy of both preparation forms showing no significant differences
(Table 2).

Dynamics of NeseNPV development markedly depends on air temperature
of the environment. Studies show that the fastest development of infection occurs at
+23..427°C temperature, causing 90-100% mortality at the incubation period of
4-5 days, (Table 3). To determine LD, of Latvian experimental strain, European pine
sawfly larvae (II-III instar) were infected with different viral concentrations.
According to the conducted study, LD, of NeseNPV was 85-90 polyhedra.

Table 4 shows that NeseNPV is accumulated and persists in the litter and soil
during epizooty. Virus infection was observed for young larvae, which were fed on
needles sprayed with suspensions, rinsed out from soil samples collected in the region of
epizooty.

Different stress factors were used for activating latent or persistent virus
infection of pests Gilpinia pallida, Acantholyda posticalis, Diprion pini, Bupalus
piniarius,  Operophtera  brumata, Lymantria  monacha and  Panolis  flammea
(Tables S, 6, 7). The highest corrected mortality, 58.8-69.3% of G. pallida, was
obtained by applying extreme temperatures (Table S). Microbiological observations
showed a high amount of virus polyhedra in larvae and cocoons: 57.8% in variants
stressed by NeseNPV; 52.3% and 61.0% in variants stressed by extreme tem-
peratures. Table 5 also demonstrates that the mortality of D. pini was not high
(21.5-45.5%). Presence of polyhedra in dead larvae did not exceed 54.6%.
Process of activating latent NPV was not conclusive. Extreme tempera-
tures caused high mortality (86.9%) of B. piniarius larvae (Table 6). Determination of
biological and morphological properties of BpNPV is continued. The data of Table 6
suggest that O. brumata populations also contained persistent or latent infection.
The best results in activating ObNPV infection were achieved by using physiologi-
cal stress factors like prolongation of egg hatching, which caused larval mortality of
71.8% with ObNPV present in 64.4% of dead specimens.

Mortality of II-III instars larvae of L. monacha, caused by physical factors like
extreme temperatures and chemical factors (0.5% CuSO4), was 82.5% and 78.8%,

21



Mezzinatne 22(55)'2010

respectively (Table 7). Table 7 demonstrates that extreme temperatures, too, appeared
to be the optimum factor for activating Panollis flammea NPV. When applying stress
factors for activating latent viral infection in pine moth (Dendrolimus pini), NPV
was extracted and its virulence was evaluated.

Virulent experimental strain of Malacosoma neustria NPV and virus prepara-
tion “VIRIN-KS” were obtained, and the methods of producing virus preparation
were elaborated (Oramre n ap., 1988). Field experiments suggest that the pre-
paration caused high pest mortality (89-96%) in 10 days. Applying the preparation
to older larvae (III-IV instar) or under unfavourable climatic conditions (average
air temperature <16°C) results in larval mortality of 60-75%. The infection con-
tinues developing in Malacosoma neustria pupae, causing their death, or
making hatched butterflies physiologically corrupted, unable to breed and
produce another healthy generation. It was also experimentally found, that
MnNPYV eflicacy remains stable for 22 days after spraying on plant leaves.

This research has been financially supported by the grants from the Latvian
Council of Sciences (91-132, 96-0113, 01-0339, 05-1438, 09-1360) and in 2008
by the Foundation of Forest Development 08/s124.

Key words: forest pests, entomopathogenic viruses, nucleopolyhedrovirus,
granulovirus, stress factors, virulence.

3apunbm, ., fukeBuna, A., Mucturyr 6mosormn AY. JHTOMONATOreHHBIE
BHPYCHI M MEPCHEKTHBHI HX INPHMEHEHHs B OIPAHHYEHHH Pa3MHOKEHHS
A€CHBIX BpeAnTeAel B AaTBHH.

Pestome. B IucTuTyTe OHOAOIMH BeAyTCSI MHOTOAETHHE KCCAEAOBAHUS IIO
Omosormdyeckoit 3ammre pacreHuil. LleAb MCCAGAOBaHHI — BbIAGACHHE H30ASITOB
[IATOT€HHBIX BHPYCOB A€CHBIX BpEAHMTEAel, IIO3HAHHE M OIPEACACHHE HX POAM B
PETyASIIME Pa3MHOXKEHIS IIOTYASIIIUEL YIIOMSIHYTBIX BPEAUTEAEH, a TakKe M3ydeHre MeXa-
HM3Ma B3AUMOAEHCTBIS MEXXAY BUPYCAMH U BPEAUTEASIMIL.

ITpoBepenpr HabatopeHuMs B AwuerarickoM, Bentcrmmackom, Aobeabckom, Kya-
aurckoyM, TaacmuckoMm, TyxymckoMm, MapoHckoM, Baamuepckom, Baakckom u Aayras-
[IMACKOM PpailOHaX. BBIAGACHBI BHPYCHI SACPHOTO IOAMIAPO3a M3 15 BHAOB AeCHBIX
BpeauTeAeil. Bupyc rpanyaesa BbiaeAeH us Bupalus piniarius, BUpyC LMTOIIAQ3MaTH-
4ecKoro moaudsaposa — us Operopthera brumata, Acantholyda posticalis u Gilpinia pallida.
W3 Tpex BHAOB HAceKOMBIX BBIAGACHBI OKCIIEPHMEHTAAbHBIE INITAMMbI BHPYCa SAEp-
HOTO TOAMPAPO3a C NOBblmeHHOH BupyaentHoctbio (Neodiprion sertifer NPV, Malaco-
soma neustria. NPV, Lymantria monacha NPV) u ycraHoBAeHa UX 3$QEeKTHBHOCTb B
OrpaHMYEHNM Pa3MHOXEHUS BpeAuTeAeil B 6uoreHose. Pa3paboTaHbl BHpyCHble IIpe-
mapaTuBHbIe GOPMbI, COXPAHSIONUINE AKTHBHOCTb BHPYCa M 00eCleqrBaloliie IpHAUIIae-
MOCTD IIpellapaTa K IOBEPXHOCTH pacTeHHI. IIpoBeAeHBI HCCAEAOBAHMUS IO CPABHEHHIO
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AGHCTBHMSL ~Pa3AMYHBIX CTPECCOBBIX (AKTOpPOB Ha 9PPEKTHBHOCTD CTHMYASIIHU
AQTEHTHON W IeEPCHCTEHTHON BUpPYCHbIX unHeknuil. V3ydena criocoOHOCTh pacrmpoc-
TPaHEeHIsI BUPYCOB B IOIIYASIIUN BPEAUTEAEH, & TAKKe IPOAOAKUTEABHOCTD COXPAHEHHSI
UX aKTUBHOCTH B OronjeHo3e. [IponsBeseHa OIleHKa IPUPOAHBIX paKTOPOB, BO3AEHCTBYIO-
I[UX HAa Pa3BUTHE BUPYCHOMN HHPEKI[UH B IOMYASIIIUSIX BPEAUTEALH.

MccaepoBanusi mpoBepeHbI IpH IHOAAepkke AarBuitckoro Hayumoro cosera
(91.0132, 96.0113, 01.0339, 05.1438, 09.1360) u DoHAA AECHOTO Pa3BUTUSA B PaMKaxX
$unancupyemoro npoexra (08/s124).

Kawueevie caosa: secHble BpeaUTeAM, SHTOMOIIATOTEHHbIE BHPYCHL, BUPYC
SINSPHOTO ITOAMIAPO3a, BUPYC I'PaHyAe3a, CTPeCCOBbIe (aKTOPbI, BUPYAEHTHOCTD.

Ievads odiprion sertifer) masveida savairoganas
Meza aizsardzibas sistémas limenis 2004. gada vairakas valsts meZniecibu
ir nozimigs kritérijs, kas raksturo mezsaim- teritorijas Valkas rajona (Saules meznieci-
niecibas stivokli gan atseviska regioni, ba), Ventspils rajona (Térandes meZnieci-
gan valsti kopuma. Panémienu klasts, ko ba) u.c. izraisija priezu jaunaudzu atsku-
izmanto meZu aizsargasana no kaitéklu josanos 50-80% apmeéra: draudéja nokalst
postijjumiem, liecina par attiecigd resora 10-15% priezu vai samazinaties koksnes
tehniskajam un materialajam iesp&jam, pieaugums uz 3-S5 gadiem. Lai novérstu
kadru profesionalo sagatavotibu, jauniako zaglapsenu kaitéjumu priezu audzém, bija
zinatnes atzinu un inovativu metozu pie- nepiecie$ama avioapstrade ar preparatu
lietojumu praksé. Sobrid nepieciesami ,Dimilin 80 WG” Rezultita péc divim
pétijumi, lai izstradatu ekologiski nekaiti- nedélam kapuru mirstiba sasniedza 80%
gus augu aizsardzibas lidzeklus, taja skaita (Smits, 2005). Ekstremalos apstaklos, kad
mikrobiologiskos un virusu preparatus, kas kukainu kaitéjuma dé] iespéjama meza
ierobezotu meza kaiték]u savairo$anos. jaunaudzu bojaeja lielas platibas, kimisko
Kimisko metozu izmanto$ana mez- lidzeklu pielietodana ir nepiecie$ama un
saimniecibai kaitigo kukainu sugu apka- pielaujama.
rofand parasti ir pietiekami efektiva, Tomeér plasa un sistematiska kimisko
par ko liecina musu valsti vairakkartigas insekticidu lieto$ana ir rapigi izvértéjama
pesticidu pielietosanas rezultati: 1990. un apsverama, jo $ai meZzu aizsardzibas
gada Jarmalas, Talsu un Ventspils rajona metodei ir ari vairaki trakumi un negacijas:
priezu tikllapsenes (Acantholyda postica- « kimiskie pesticidi vienlaicigi var iznici-

lis) un priezu sprizotaja (Bupalus piniarius) ~ nat ari derigos biologiskos agentus (ku-

masveida savairo$anas ierobezo$anu sek-  kainus-entomofagus, marites, pléséj-

méja preparats ,Foray 48 V” un ,Gome- érces, putnus u.c.), kas ierobezo kaiteklu

lins — 905 P”; tehniska efektivitate sastadija =~ masveida savairo$anos;

85-96%. « ar laiku kimikalijas vairuma uzkrajas
Riisganas priezu zaglapsenes (Ne- augsné, nelabvéligi ietekméjot tas me-
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tabolismu, kas ievérojami traucé augu
normalu augsanu un attistibu;
kaitekli var atri pielagoties un klat ima-
ni pret insekticidiem, kas izmantoti
vairakkart, lidz ar to nepiecieSama lie-
tojamo devu palielina$ana, ka arl jaunu,
vél toksiskaku preparatu izstradasana.
Nemot véra iepriek§ minéto, ka
ari  ekologiska lidzsvara  saglabasanai
daba, nepiecie$ama videi draudzigu augu
aizsardzibas lidzeklu radi$ana un ievie$ana.
Daudzsolosaka no alternativajam meto-

t.sk.

kukainu virusu, izmanto$ana jaunu biologis-

dém Sodien ir entomopatogénu,

ko augu aizsardzibas lidzeklu izstradasana.

Svarigakas entomopatogéno jeb kukainu

virusu pielieto$anas prieksrocibas ir:

1) sameéra $aurs iedarbibas spektrs, jo tie
inficé vienu vai dazas radniecigas kukai-
nu sugas, bet ir neitrali pret citam, t.sk.
ari derigajiem kukainiem-entomofagiem,
pléséjkukainiem — maritém u.c. (Entwist-
le, 1997);

2) nekaitigi apkartéjai videi - siltasipu dziv-
niekiem, zivim, putniem, augiem (Ent-
wistle, 1997; BacuabeBa, Aebepuner,
2001);

3) neizraisa sanitari-higiéniskas problémas
preparatu izgatavo$anas procesa un prak-
tiskaja pielietodana (Bacuabesa, AeGe-
amHerr, 2001);

4) ilgstosi saglabajas atmiruso kaiteklu
kermeni, ka ari uz lapu un skuju virs-

zariem un stumbra, zemsedzé,

tadéjadi
dami papildu infekcijas avotu (Olo-
ffson, 1987; Jankevica, 2000a; Cory,
Myers, 2003);

S) izplatas agrocenozé dazadu mehanisko

mas,

augsnes  virskarta, izveido-
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faktoru un kukainu (kapuru, imago) mig-
ricijas rezultata (Entwistle et. al, 1978;
Cory, Myers, 2003; Vega et. al., 2007);

6) virusu infekcija izraisa ne tikai kaitek-
lu mirstibu un populacijas blivuma sa-
mazinaganos (vismaz lidz ta kritiskajam
slieksnim), bet ari antifidanto efektu —
barosanas intensitates samazinasanos,
kapuru iekanosanas traucéjumus un krop-
ligu, vairoties nespéjigu imago veido$anos
(Cory, Hoover, 2006; Elkinton, Burand,
2007), rezultata samazinot koku defo-
liaciju.

Biologijas institata, kops 1957. gada,
veikti pétljumi par patogénu pielieto$anu
biologiskaja augu aizsardziba, bet 1996. un
2008. gada - sadarbojoties ar Latvijas Valsts
mezzinatnes institatu “Silava . Vienlaicigi —
no 1961. gada lidz 1986. gadam — kukai-
nu virusi pétiti ari Latvijas Lauksaimnie-
cibas akadémijas Augu un kukainu virus-
slimibu problému laboratorija.

Masu galvenie darba uzdevumi:
apzinat nozimigakas meza kaitéklu sugas
Latvija, to masveida savairo$anas perio-
dus un regionus;
izdalit no $im sugam entomopatogénos
virusus, pielietojot dazadus latentas in-
fekcijas aktivizéjosus faktorus;
noteikt izdalito virusu piederibas grupu,
patogenitates pakapi un fizikali-kimiskas
ipasibas;
izveidot jaunus eksperimentalos, paaug-
stinatas virulences virusa celmus;
izstradat jaunus, pietiekami efektivus vi-
rusu insekticidus, izveidot dazadas prepa-
rativas formas un veikt to aktivitates par-
baudj;

izpétit kukainu virusu saglabasanos un iz-
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plati$anos ekosistéma, noteikt to noardi-
$anas periodu daba aréjo faktoru darbibas
rezultata;

« noteikt entomopatogéno virusu saglaba-
$anas ilgumu kukainu populacijas.

Materials un metodes

Lai novértétu kaitéklu un to patoge-
nu sastopamibu, apsekotas meZa platibas
dazados Latvijas rajonos: Liepajas rajona —
Barta, Liepaja, Grini; Ventspils rajona —
Pavilosta, Ance, Térande, Ugale; Kuldigas
rajona — Padure, Renda; Talsu rajona —
Dundaga, Mérsrags; Tukuma rajona — En-
gure; Dobeles rajons; Rigas rajona — Ropazi,
In¢ukalns, Juglas un Baltezera apmezotas
platibas; Valmieras rajona — Mazsalaca; Val-
ka; Madonas rajons, Daugavpils rajona —
Kalupe, Naujiena, Svente; Kraslavas rajons.

Novérojumi veikti lauka apstaklos
un laboratorija. Kaitéklu blivuma noteiksa-
nai izmantotas standarta metodikas: kaninu
uzskaite augsné, kaitéklu uzskaite mo-
delkokos (Cunningham, 1998). Kukainu
kaitéjums novértéts péc koku defoliacijas
pakapes: zema defoliacija — 10-30%; vidé-
ja — 31-60%; augsta — 61-80%; loti augsta —
81-100%.

Kukainu kapuri laboratorija kultive-
ti tiem optimalos aréjas vides apstaklos
(gaisa vidéja temperatara + 22 + 2°C, re-
lativais gaisa mitrums 70-80%, gaismas
intensitate 600-800 luksi un fotoperiods
16 h) un baroti ar svaigu, tiem raksturigu
baribu. Priezu spriZotdja un eglu muke-
nes kapuru audzé$anai izmantotas arl pus-
sintétiskas barotnes (Zaring, 2001). In-
fekcioza materiala iegisanai tre$a vecuma
kapuri inficéti ar virusu; apstradei ar stresa
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faktoriem izmantoti kapuri, sakot no otra
vecuma. Eksperimentiem atlasiti vizuali
veselie kukaini (kdpuri un imago), ar izteik-
tu pozitivo fototropismu jeb aktivu reak-
ciju uz gaismu. Lai kapuri varétu iekano-
ties, izmantota maksligi izveidota zemsedze

(smiltis + grants + kadra) ar pieméro-

tako mitruma rezimu. Kaninas un ima-

go kultivéti optimalos apstaklos. Imago
piebaro$anai izmantots saharozes $kidums
udeni.

Latento virusu infekciju aktivizé-
$anai pielietoti dazadi stresa faktori:

1) biologiskie: kapuru inficé$ana ar no citas
kukainu sugas izdalitu KPV;

2) fiziologiskie: kapuru édinagana ar tiem
netipisku baribu; audzésana palielinata
blivuma, olu $kil§anas aizkavésana;

3) fizikalie: kapuru turédana tiem neraks-
turigos vides apstaklos — svarstiga tempe-
ratird (parmainus paaugstinita tempera-
tara > +32°C un ledusskapi < +8°C);

4) kimiskie: baribas augu apstrade ar ki-
miskajiem  savienojumiem  (ZnSO v
H,BO, CuSO, KNO, KMnO,, NH,OH,
MnO,; biezak lietota koncentracija —
0,1;0,3; 0,5; 1,0%).

Virusu iesléguma kermenu identi-
ficé$anai izmantots gaismas mikroskops
un standarta metodika (Adams, Bonami,
1991; Lacey, Brooks, 1997), ka ari iespéju
robezas — elektronmikroskops (TESLA-
BS242 un JEM-100C, JEOL, JAPAN).
Virusu (poliedru) titra noteik3anai izman-
tota ,Gorjajeva” kamera. Entomopatogé-
no virusu virulento ipasibu noteik$anai
pielietota ,biotesta” metode (Huber, Hug-
hes, 1984). Virusa poliedri attiriti atbils-
tosi standarta metodikai (Evans, Shapiro,



Mezzinatne 22(55)'2010

1997). Latenta virusa identificésanai
izmantota DNS hibridizacijas metode un
DNS amplifikacija ar poliedrin-specifis-
kiem praimeriem (Jankevica, 2000ab).

Virusu materiala iegasSanai ievak-
tie atmirusie Ipatni apstradati trejadam
metodém: maceréti 4-6 nedélas adeni
(+5 £ 1°C ); sasaldéti (< -15°C) vai ari lio-
filizéti; péc tam tie sasmalcinati homoge-
nizatora un uzglabati ledusskapi; susinati
silta gaisa plisma (pie +25°C).

Virusu materials (izdalits no kukainu
vietéjas populacijas kapuriem) izmantots
jaunu, aktivu eksperimentalo virusu celmu
izveido$anai, pielietojot atkartotu viru-
sa pasazé$anu caur kukaina organismu un
paklaujot to stresa faktoriem: aizkavétam
olu gkildanas periodam (turot ledusskapi
lidz divam nedélam olu attistibas saku-
ma stadiji), kipuru badinaganai (otrais,
tredais vecums lidz 24 h), kapuru (tresais
vecums) audzélanai palielinata blivuma,
olu izturésanai pirmsskil$anas stadija 48 h
pazeminata temperatira (+4 lidz +6°C) un
péc tam paaugstinata (+28 lidz +35°C),
kapuru baroganai (sakot ar otro, treso attisti-
bas stadiju) ar tiem netipisku vai nepilnvér-
tigu (apvitusu) baribu.

Entomopatogéno virusa materials
izmantots preparatu pagatavoSanai tris
formas: gkidra, sausa (pulverveida) un
pastas konsistencé. Skidras preparativas
formas izgatavo$anai attiritie virusu po-
liedri suspendéti sterila, destiléta adeni un
sajaukti ar 40% glicerinu (attieciba 1:6).
Preparata izgatavos$anai virusa materialam
pievienota matrica (lipviela, saistviela,
emulgators). Skidrajai formai pievienota
saistviela — vajpiena pulveris (1 %) un emul-
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gators OP-7. Suspensijas darba titrs 1 x 10°
vai 1 x 10° poliedri /1 ml. Sausas (pulver-
veida) preparativas formas iegGidanai ka
matrica izmantots poliglukins, attaukots
piena pulveris, bentonits, kaolins vai cita
viela sausa forma, kas viegli veido adens
suspensiju attieciba 1:10. Materials susinats
silta gaisa (+27,5 + 2,5°C) pliasma vai lio-
filizéts (labakais variants). Materials homo-
genizéts un uzglabats vésa vieta.

Lauka
formu parbaudei veikti priezu jaunaudzé

izméginajumi preparativo
(vidéjais koku vecums 4-S gadi) Liepajas
rajona Sakas mezZnieciba. Katram varjan-
tam iekartoti 4 atkartojumi; viena atkar-
tojuma platiba 25-100 m’. Atstata neap-
stradata 15-20 m plata josla izméginajuma
variantu nodali$anai. Miglo$anai izmantots
japanu muguras miglotajs ar motora pie-
dzinu (pilienu dispersitite 200-250 mk).
Priezu audzes 1 ha apmiglo$anai patéréti
6 x 10° — 6 x 10" poliedri. Atmiru$o ka-
puru mirstiba noteikta uz izraudzitajiem
modelkokiem 5., 10., 15., un 20. diena péc
apstrades. Miru$o un nokritu$o ipatpu
uzskaitei izmantoti zem modelkokiem
novietoti polietiléna pléves paliktni.

Virusa poliedru akumulacija augsné
pétita nakosaja gada péc virusa epizooti-
jas. Zem iepriek$éja gada atskujotajam
priedém Engures parauglaukuma ievakti
zemsedzes un augsnes paraugi 1,5-10,0 cm
dziluma. Visos variantos analizéjamais
materials virusa izskalo$anai izmantots
vienada tilpuma (1000 ml). Ar iegito
suspensiju apstradati zaglapsenes kapuri
otraja attistibas stadija.
statistiski
apstradati péc Fineja (Finney, 1971). Pato-

Laboratorijas  rezultati
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génu izolatu efektivitate izteikta korigétas
mirstibas procentos (Abbota formula):

P=100._L-C

—o ~_ kur

100-C
C - mirstibas procents kontrolg,

(1)

P, - novérota mirstiba (Finney, 1971).
Tehniska efektivitate aprékinata péc
Framela formulas:

Tehniska efektivitate (%) = 100 « IZ_.IE S kur (2)
N - dzivo ipatnu skaits uz modelkokiem
péc apstrades,
K - dzivo ipatnu skaits uz modelkokiem
kontroles lauka pirms apstrades,
n — dzivo ipatpu skaits uz modelkokiem
pirms apstrades,
k — dzivo ipatnu skaits uz modelkokiem
kontroles lauka péc apstrades.

Vidéja letala deva (LDSO) aprékinata
péc Lipa un Slizyniski (1973).

Rezultati un diskusija
Pétniecisko projektu ietvaros ap-

sekotas mezniecibu teritorijas  eso$as

skujkoku un lapu koku audzes visa

valsts teritorija, apzinatas nozimigakas
kaitéklu sugas, to savairo$anas cikls un,
veikta

ka galvenais darba uzdevums,

entomopatogéno virusu izdaliSana no
kaitéklu populacijam, to virulento ipasi-
bu noteik$ana un daléja izpéte. Laika no
1980. gada lidz 2009. gadam kodolu
poliedrozes viruss izdalits no 15 meza
kaitéklu sugam. Granulozes viruss izdalits
no priezu sprizotaja, bet citoplazmatiskas
poliedrozes viruss — no maza salnas spriz-
mesa, tikllapsenes un iedzeltenas priezu
zaglapsenes (1. tabula). Izvértéta kaitéju-
ma pakape, nemot véra kaitéklu izraisito
defoliaciju.

Veikti arl pétijumi par entomopa-
togéno virusu praktiskas izmanto$anas
iespéjam  kaitéklu savairo$anas ierobe-
zo$anai. Izstradati pamatprincipi virusu
preparatu izgatavo$anai un pielietosanai.

1. tabula / Table 1

Latvijas teritorija kops 1980. gada no meza kaitékliem izdalitie entomopatogénie
virusi (Zarins, Eglite, 1993a; Zarins, Eglite, 1993b; Jankevica et al., 1998;
Jankevica2000a; Zarins, 2001; Jankevica et al., 2009 un originalie dati)

List of entomopathogenic viruses isolated from forest pests in Latvia since 1980
(Zarins, Eglite, 1993a; Zarins, Eglite, 1993b; Jankevica et al., 1998;
Jankevica, 2000a; Zarins, 2001; Jankevica et al,, 2009 and original data)

Virusa izolats
Kaitékla kaitl- | Virusa grupas | un patogenita-
Kaitéklis Saimniekaugs guma pakape | starptautisks tes pakape
Pest Host plant Degree of pest apziméjums Virus isolate
harmfulness Virus type and degree of
pathogeny
Hymenoptera
Acantholyda postica- | Pinus sylvestris s NPV ApNPV +
lis (Matsumura) CPVv CPVn
Diprion pini L. P sylvestris it NPV DipiNPV
++
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1. tabula (turpinajums) / Table 1 (continued)

Virusa izolats
Kaitékla kaiti- | Virusa grupas | un patogenita-
Kaiteéklis Saimniekaugs guma pakape | starptautisks tes pakape
Pest Host plant Degree of pest | apziméjums Virus isolate
harmfulness Virus type and degree of
pathogeny
Gilpinia pallida P sylvestris i NPV GpNPV + +
Klug retak / rarely Picea abies CPv CPVn
Neodiprion sertifer | P.sylvestris NeseNPV
(Geoffroy) ++++ NPV A
Lepidoptera
Bupalus piniarius L. | P. sylvestris
2 . NPV BpNPV + + +
reta'k /rarely P. ablgs, +4+++ GV BpGVn
Juniperus communis
Dendrolimus pini L. | P. sylvestris i NPV DpNPV
+++
]I::riogaster lanestris Betula, Tilia . NPV n
Lymantria dispar L. | Lapu koki / deciduous trees: haa NPV LdMNPV
Quercus, Betula, Alnus +++
Lymantria mo- Picea abies LmMNPV
nacha L. retak / rarely P. sylvestris T NPV +++
Malacosoma neus- Q robur, Hippophae + NPV MnMNPV
tria L. rhamnoides ++++
Operophtera bru- Lapu koki / deciduous
mata L. trees: Quercus, Fagus, . NPV ObNPV + +
Betula, Padus, Alnus, Acer, CPV CPVn
Corylus, Tilia
Orgyia antiqua L. Lapu koki / deciduous trees:
Betula, Fagus, Ulnus; +++ NPV OiN_:V
retak / rarely P. abies
Ptmelis flammea P sylvestris - NPV PfNPV
Schiff. 4+
Yponomeuta Padus avium it NPV YeNPV
evonymellus L ++
Y. cognatella Hg. Euonymus europaea ++ NPV YcNPV+ +
Paskaidrojumi:

n - pétijumi nav pabeigti;

NPV - kodolu poliedrozes viruss;

CPV - citoplazmatiskas poliedrozes viruss;
kaitekla kaitiguma vai izolatu patogenitates novértéjums: + zema (10-30%); ++ vidéja (31-60%);
+++ augsta (61-80%); ++++ loti augsta (81-100%).

Explanations:

n — research are not completed;
degree of pests harmfulnes (level of tree defoliation) or virus pathogeneity: + low (10-30%);
++ average (31-60%); +++ high (61-80%); ++++ very high (81-100%).
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Neodiprion sertifer — priezu rasgana
zaglapsene

Priezu rasgana zaglapsene ir viens
no izplatitakajiem wun nozimigikajiem
priedes kultaras kaitékliem, kas lielaka
vai mazaka skaita konstatéjams katru
gadu. Masveida savairo$anas gadijuma
priezu jaunaudzém draud 70-90% skuju
nograuzums, kas izraisa ne tikai batisku
koksnes pieauguma samazinasanos, bet
biezi arl to bojaeju. Kaitékla masveida
savairo$anas novérota 199S., 2000. un
2008. gada Engures, Kuldigas, Pavilostas,
Bartas, Talsu, Dundagas, Ugales, Téran-
des, Valkas u.c. meZniecibu teritorija. Ja
kaitékla blivums ir neliels, virusa infekcija
populacija atklata veida neizpauzas, bet
ir kukaina organisma apslépta jeb latenta
forma. Kaitékla masveida savairo$anas
gadijumos viruss var aktivizéties un izrai-
sit virusa epizootiju populacija. Veikta
Neodiprion sertifer NPV izolatu morfolo-
gijas izpéte. Poliedru izméri 850-400 nm.
Poliedri saturéja nelielu daudzumu vi-
rionu: to izméri 400 x 100-200 nm (1. at-
téls); savukart virioni saturéja 1 nijipveida
nukleokapsidu 360 x 80 nm.

Latenta

iedarbigakais stresa faktors bija tresa

virusa aktivizéSanai

vecuma kapuru turé$ana paaugstinata
temperatara. No vietéjas zaglapsenes po-
pulacijas izdalits ,Latvijas” virusa celms.
Veicot vairakkartigas virusa pasazas labo-
ratorija, ieguts jauns, paaugstinatas viru-
lences ,eksperimentala” virusa celms. Uz
$1 kodolu poliedrozes virusa bazes izga-
tavots virusa insekticids - ,VIRIN - Dip-

» v

rion” $kidra un sausid preparativa forma

Eglite, 1993a). Eksperimenti
paradija, ka “VIRIN - Diprion” abu pre-

(Zaring,

parativo formu efektivitate butiski neatski-
ras (2. tabula).

Virusu infekcijas dinamiku nosaka
vides temperatara. Izméginajumi liecina,
ka visstraujak infekcija attistas +23...+27°C
temperatara; inkubacijas periods ilgst
4-5 dienas, izraisot 90-100% kaitéklu
mirstibu. Temperatara, kas zemaka par
+10°C, infekcijas attistibu ievérojami palé-
nina: inkubacijas periods ilgst 6-9 dienas,
kapuru atmir$anas periods — 18-25 dienas
(3. tabula).

Pielietojot preparatu ,VIRIN - Dip-
rion” meza biocenozé, virusa materials
nonak uz zemsedzes un var iefiltréties
augsnes dzilakajos slanos. Tas notiek gan
izsmidzinasanas procesa, gan nokri$pu

1. attéls. Neodiprion sertifer KPV poliedru
elektronmikroskopija. NeseNPV poliedrs (P)
un virioni (V). Poliedrs 5 min. $kidinats ar 1%
NaOH (autore: Dr. hab. biol. V. Ose).

Figure 1. Electronmicrograph of Neodiprion serti-
fer NPV. NeseNPV polyhedra (P) and virions (V).
Polyhedra dissolved 1% NaOH for S min. Bar
represents 0.1 um. (author: Dr. hab. biol. V. Ose).
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2. tabula / Table 2

Virusa preparata ,VIRIN - Diprion” efektivitate risganas priezu zaglapsenes
(Neodiprion sertifer) savairo$anas ierobezosana
Liepajas rajons, Sakas meZznieciba 1995. g.)
Efficacy of virus preparation ,VIRIN — Diprion” used for controlling
European pine sawfly (Neodiprion sertifer) (Liepajas District, Saka Forestry, 1995)

Preparativa Kapuru vecums | Darba suspensi- {’r;fceil_(acsl] aZrlir:)IZIus_ Tehniska
forma apstrades bridi | jas titrs, pol ml" ) die%as ’ efektivitate, %
Form of prepa- Instar of treated | Titre of working Incubation period Technical
ration larvae solution, pol ml’ period, efficacy, %
days
i 1% 10° 45 100,0
Skidra forma P
Liquid form III-1vV 1x10 5-6 87,5
II-1IT 1x10° 4-6 92,0
II 1x10° 3-S5 100,0
Sausa forma LIV 1x10° 4-6 85,2
Dry form
II-II1 1x10° S-7 95,8

3.tabula / Table 3

Riisganas priezu zaglapsenes (Neodiprion sertifer) virusu infekcijas
attistiba atkariba no vides temperatiras
(1998. gada laboratorijas izméginajumi, titrs 1 x 107 poliedri ml")
Development of virus infection of the European pine sawfly (Neodiprion sertifer)
depending on the environmental temperature (1998 laboratory tests,
titre used for infection — 1 x 107 polyhedra ml")

Vides ir{?{%ﬁ;}ﬁ:g atlfnaiIr)éuarrlllas Kapuru
temperatira, °C | Kapuru vecums iod d'] iods. di mirstiba, %
. ) ) periods, dienas periods, dienas
Environmenta Instar of larvae bati iod iod of Larvae
temperature, °C Incubation perio Period of larvae mortality, %
! of infection, days die-out, days g
812 11111 6-9 18-25 55,0+ 10,0
13-17 II-111 5-8 12-16 73,5+11,5
18-22 II-I1T 4-6 7-10 85,0£5,0
23-27 II-111 4-5 47 95,1£5,0
28-32 II-I1T 4-6 S5-7 92,5+7,5
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darbibas rezultata, ka arl atmirusajiem
ipatpniem atdaloties no kokaugu zariem un
stumbra péc virusu epizootijas. Izskalojot
virusa materidlu no meza zemsedzes un
dazadiem augsnes slaniem nakamaja
gada péc virusa epizootijas, iegatie dati
liecinaja par virusa kvantitativu un kvalita-
tivu saglabasanos biocenozé kaitékla sa-
vairo$anas areila. Ka redzams 4. tabula,
zemsedzé un augsnes virséjos slanos en-
viruss lokalizéties

tomopatogeénais var

pietiekami liela daudzuma, saglabajot
aktivitati un lidz ar to ari spéju inficét kai-
tekla kapurus jaunakajas attistibas stadijas.
Péc  rezultitiem  prognozéjams,
ka zemsedzé un augsnes virskarta adsor-
bétais viruss var butiski ietekmét epizoo-
tijas attistibu turpmakajas kukainu paau-
dzés. Zemsedzé lokalizétais viruss inficé
imago $kilsanas laika no parziemojusa-
jam kaninam, kas nodrosina virusa polied-
ru izplatiSanos un saglabasanos kaitékla
populacija. Péc virusa pielietosanas vai-
rums (lidz 60%) kininu ir inficétas un

formeésanas fazé iet boja vai ari dod kropli-

gus, vairoties nespéjigus imago.

Neodiprion sertifer kodola poliedro-
zes virusa (NeseNPV) infekciju jau péti-
jusi citu valstu zinatnieki (Bird, Whalen,
1953; Krieg, 1955; Oloffson, 1987; Cun-
ningham, 1998). Publicéti atikirigi dati
par efektivo virusa devu, kas spéj izraisit
50% kaitéklu mirstibu (LDSO). Péc dazu
autoru atzinuma ta ir 100-500 poliedru —
Bird un Whalens (1953); 50-100 poliedru —
Kriegs (1955); 150 poliedru — Gulijs (T'y-
Auit, 1967). LDSO Latvijas “eksperimenta-
lajam” NeseNPV celmam, inficéjot zaglap-
senes kapurus II-III attistibas stadija,
sastada 85-90 poliedrus. Liela atskiriba
LDSO noteiksana NeseNPV ir atkariga
no virusa celma, kas izdalits no dazadam
attalam kukaina populacijam.

Pielietojot virusu preparatu ,VI-
RIN - Diprion” profilaktiski 5-10 dienas
pirms N. sertifer kapuru masveida gkilsanas
no olam vai kapuru I-II attistibas stadija, tas
izraisa 95-100% kaitéklu bojaeju, ja viru-
sa inkubacijas periods ir 4-S dienas (gaisa
vidéja temperatiira 18-24°C).

4. tabula / Table 4

Riisganas priezu zaglapsenes (Neodiprion sertifer) kipuru mirstiba péc to inficésanas
ar no augsnes slaniem epizootijas norises regiona izskaloto virusa materialu
(pétijumu periods 2008.-2010. g.g.)

Mortality of the European pine sawfly (Neodiprion sertifer) larvae after infection with virus
material which is rinsed out of soil in the region of epizooty (data of 2008-2010)

Augsnes slina Kapuru atmir$anas Iekanojusos Ipatnu
dzgilums om periods, dienas daudzums, % Kapuru mirstiba, %
Depth 0_,fsoil,la or cm Period of larvae die-out, | Amount of pupated Larvae mortality, %
P yen days specimens, %
zemsedze / litter 6-9 11,0+ 1,0 81,0+ 6,0
1,5-4,0 8-14 23,0£3,0 72,9+2,1
4,0-7,0 10-15 28,5+2,5 68,1+22
7,0-10,0 10-17 440 £4,0 46,5+2,3
10,0-13,0 1524 52,6+6,6 32,4+3,6
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Gilpinia pallida — priezu iedzeltena
zaglapsene

Priezu  iedzeltenas  zaglapsenes
masveida savairo$anas novérojama perio-
diski. Kapuri izraisa ievérojamus priezu
audZu skuju nograuzumus un koksnes
pieauguma samazina$anos vai dazkart ari
jauno koku bojaeju. Kaitékla masveida
savairo$anas novérota laika no 1969. lidz
1971. gadam Rigas rajona, ar epicentru
Doles salas priezu mezu platibas, ki arl
KiSezera, Jaunciema, Mangalu, Baltezera

un citds mezaudzés apméram 7600 ha

platiba, bet 1995. gada — Rigas rajona Ro-
pazu, Incukalna, Juglas, Baltezera priezu
mezos apméram 800 ha platiba.

Virusa infekcijas aktivizé$anai tika
pielietoti pieci stresa faktori (S. tabula),
no kuriem efektivakais bija — temperata-
ras svarstibas. Dalai atmiru$o ipatnu virusa
iesleguma kermeni-poliedri netika kons-
tatéti: to bojaejas iemesli bija paraziti
un mehaniskas traumas.

Laboratorija veiktas vairakas virusa
pasazas jauna, ,eksperimentala” virusa cel-
ma iegasanai. Virusa materials tiek uzgla-
bats sausa, neattirita veida.

S.tabula / Table S

Priezu iedzeltenas zaglapsenes (Gilpinia pallida), parastas zaglapsenes (Diprion pini)
un priezu audzu tikllapsenes (Acantholyda posticalis) latentas virusa infekcijas
aktivizésana ar dazadiem stresa faktoriem (1996.; 2008.)

Activation of latent infection of sawflies Gilpinia pallida, Diprion pini and
Acantholyda posticalis, using different stress factors (data of 1996 and 2008)

Virusu saturo$o
Koriéata ka Iekanojusos lpathu (.kapurl *
- origéta kapu- _ kiininas)
Kapuru el 0 ipatnu o
. ru mirstiba, % AU daudzums, %
Stresa faktori vecums Corrected daudzums, % Amount of
Stress factors Instar of . Amount of ; .
I mortality of J virus-carrying
arvae I 0 pupate .
arvae, % : o specimens
specimens, % g
arvae +
coccoons), %
Priezu iedzeltena zaglapsene Gilpinia pallida
l(\fidi%ﬁ"‘;’gfﬁi{fg NPV TLI1T 53,3 36,7 57,8
Netipiska bariba * [I-TTT 27,7 60,3 34,2
Untypical food * M-IV 20,0 75,0 26,7
Ekstrémas temperatiras 1L 69,3 20,7 61,0
Extreme temperatures™ I 58,8 52,0 52,3
II-I11 37,5 52,5 42,3
1,0% H,BO,
111 34,7 45,3 39,5
1.0% CuSO II-I1I 52,0 43,0 40,0
,0% Cu
¢ I 25,7 70,3 35,7
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S. tabula (turpinajums) / Table S (continued)

Virusu saturo$o
Iekanojusos ipatpu (kapuri +
Ki Korigéta kapu- o kaninas)
apurt ru mirstiba, % ipathu daudzums, %
Stresa faktori vecums ; daudzums, % ’
Corrected Amount of
Stress factors Instar of . Amount of ; ;
mortality of virus-carrying
larvae pupated .
larvae, % ; o specimens
specimens, % g
arvae +
coccoons), %
Parasta zaglapsene Diprion pini
Neodiprion sertifer NPV
(L% 10" pol ') TL-111 56,7 36,1 51,3
Netipiska bariba *
Untypival food ILIII 32,4 60,6 30,0
Vitinatas skujas
Semi-dried needles T 25,0 73,2 357
Baribas ierobezo$ana
Restricted amount of food [ 40,3 58,0 46,8
Ekstrémas temperattras ***
Extreme temperatures *** -V 45,5 4838 46
2,0% H BO, IL11I 34,0 64,0 32,2
2,0% ZnSO, II-1II 26,7 60,3 36,7
1,5% KMnO, II-IIT 21,5 75,5 28,5
Priezu audzu tikllapsene Acantholyda posticalis
Ekstrémas temperataras ****
Extreme temperatures **** 1 428 42 460
1,5% KNO, I 362 60,8 42,8
1,5% NH,OH 111 30,4 65,5 51,0
1,0% MnO, 11 27,0 69,3 36,6

Paskaidrojumi / Explanations:

* izzuvusas eglu un paeglu skujas / dry needles of spruce and juniper;

**(30-35°C) 24 h, (4-6°C) 24 h; *** 40-46°C 24 h, 4-6°C 36 h; ****35-45°C 16 h, 4-6°C 20 h.

Diprion pini — parasta zaglapsene
Parasta zaglapsene ir nozimigs
priezu audzu kaitéklis Eiropa, kas sasto-
pams uz visu vecumu priedém. Latvijas
apstaklos dod divas paaudzes vegetacijas
sezona; kukaina masveida savairo$anas
pie mums nav tipiska, tomér dazos regio-

nos ir novérota. Imago lido maija. Olas déj

uz iepriekséja gada skujam - rinda pa 5-20;
viena matite izdéj 100-150 olu. Péc 2-3
nedélam izskilas kapuri. Intensiva kapu-
ru baro$anas ilgst 4-S nedélas, ka rezultata
skuju nograuzums var sasniegt 100%,
izraisot koka nokal$anu vai ievérojami
Otras
vérojama

samazinot koksnes pieaugumu.

paaudzes aktiva baro$anas

augusta, bet var turpinaties ari lidz oktob-
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rim (atkariba no laika apstakliem). Vai-
rums pieauguso kapuru nonak zemsedzg,
veido kokonu, kura ari parziemo, un tikai
tad iekanojas. Dazkart kaninas diapauzé.
Latentas vai persistentas virusa
infekcijas aktivizésanai 1997. un 2008. gada
kapuru apstradei pielietojam stresa fakto-
rus (5. tabula). Jaatzimé, ka apsléptas
virusa aktivizéanas

infekcijas process

nenoritéja intensivi un  parliecinosi.
Neliela daudzuma ieguts KPV materials,
ta virulentas Ipasibas ir neskaidras, jo
inficéto kapuru mirstiba bija neadekvata;
izméginajumu atkartojumi ne vienmeér
deva viendabigus un neparprotamus rezul-
tatus. Pétljumi ar izdalito virusu materialu
ir jaturpina, ka ari veicama jauna un iedar-
bigaka virusa celma izveido$ana, pavairo$a-
na, ta aktivitates noteik$ana. Dala zaglap-
senes ipatpu (kaninas, kapuri, imago) gaja
boja parazitu darbibas rezultata, kas trau-
céja virusa klatbutnes identificé$anu.

Acantholyda posticalis (syn. A. nemoralis) —
priezu audzu tikllapsene

Priezu audzu tikllapsene sastopama
Vidus- un Ziemeleiropas skujkoku, ipasi
priezu audzu, platibas, galvenokart uz
jaunam un vidéja vecuma priedém. Lie-
lakos postjjumus nodara kokaudzétavas
un séklu ieguves plantacijas. Latvijas
klimata apstaklos masveida savairo$anas
nav novérojama biezi. Kaitékla masveida
savairo$anas 1975.-1977. gada konstatéta
Daugavpils rajona - priezu audzés uz
2-6-gadigiem kokiem, mazak — uz 8-10-ga-
digiem. Taurini paradas saméra vélu — jalija.
Olas dé& pa vienai uz teko$a gada jau-
najiem priezu dzinumiem, galvenokart
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galotném. Iz$kilusies kapuri izdala tikl-
veida aplikumu, izveidojot ipatnéju ligz-
du, kas apvij kartéja gada priedisu jaun-
izveidotos pumpurus. Kapuri barojoties
lénam virzas pa stumbru un zariem uz
leju, parklajot stumbru ar tiklojuma izvei-
dotu, 6-10 cm garu ligzdu, kur uzkrajas
ekskrementi un skuju atliekas. Priedisu
augdana un attistiba tiek pilniba apstadi-
nata. Augusta kapuru attistiba, ka ari
intensiva baro$anas noslédzas, un tie nonak
zemsedzé, visbiezak augsnes virskarta,
kur parziemo. Pavasari (parasti maija)
kapuri iekanojas, apkart kaninai izvei-
dojot tiklveida ligzdu.
iz8kilties

attistot jaunu generaciju, ka ari diapauzét

Raksturigi, ka
kaninas  var tekosaja  gada,
vienu vai vairakus vegetacijas periodus.
Varbutéjas latenta virusa infekci-
jas aktivizésanai ievaktos kapurus kopa ar
baribas augu, neatdalita veida, paklavam
fizikaliem un kimiskiem stresa faktoriem
(S. tabula). Neliels daudzums eksperimen-
ta izmantoto kapuru gija boja dazadu
mehanisku bojajumu dé] vai arl pazuda.
Tikllapsenu kapuri ir salidzino$i izturigi
pret stresa faktoriem - iespé&jams, tos da-
léji pasarga tiklojums. No atmirusajiem
ipatniem (kipuriem un kiininam) izdaliti
vairaki patogéni: KPV, citoplazmatiskas
poliedrozes viruss (CPV) un baktérijas
(Bacillus thuringiensis). Citu patogénu klat-
batnes dé] KPV izdali$ana, iegtsana tira
veida, virulences un titra noteik$ana, ka
ari citas manipulacijas bija apgratinatas.
Tapéc uzskatam, ka kaitéklu mirstiba ir
jauktas infekcijas rezultats. Izméginajumi
liecina, ka priezu tikllapsene satur KPV,
tomér ta virulence un spéja izraisit tiru
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virusa infekcijas  epizootiju  kaitekla
populacija nav pilniba  noskaidrota.
Konstatéts, ka, caur baribu inficgjot

priezu tikllapsenes laboratorijas kultaru
(II-III vecuma kapurus) ar dalgji attiritu
KPV materialu, panakama kapuru at-
mirSana — un tiem ir virusa infekcijas
pazimes. Priezu tikllapsenes infekcioza
materiala izpéte vél nav pabeigta.

Bupalus piniarius — priezu sprizotajs

Priezu sprizotajs Latvijas apstaklos
periodiski savairojas masveida apméros:
1966.-1967. g.g. — apméram 500 ha platiba;
1972.-1976. g.g. — apméram 670 ha platiba;
1979.-1980. g.g. — apméram 750 ha platiba;
1989.-1992. g.g. — apméram 30 000 ha plati-
ba; 1998.-1999. g.g. — apméram 400 ha pla-
tiba. Kaitékla masveida savairo$anas laika
(1990., 1991. un 1998. gg.) ta ierobe-
7o8anai audzu  kimiska

veikta priezu

apstrade.

vidum; olas déj uz vecajam skujam. Vie-
nas matites augliba — 80-40 olu. Péc 3-4
nedélam izskilas kapuri, kuri barojas loti
intensivi, pieméram, vienas 60-gadigas
II bonitates priedi pilnigi atskujot spéj
4 tokstosi kapuru (Ozols, 1985). Sep-
tembra beigas un oktobri kapuri iekano-
jas un parziemo zemsedzé. Skujkokus
visintensivak atskujo kapuri pédéjas attis-
tibas stadijas. Sprizotdja masveida sa-
vairo$anas gadijumos kaninu skaits uz 1 m?
ir 8-12 gab,, kas jau parsniedz kritisko
robezu.

Introducétais entomopatogénais vi-
russ kaitékla populacija izraisa virusu epi-
zootiju un ievérojamu (70-90%) kipuru
atmir§anu. Dala kipuru (lidz 40%), kas
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inficéjusies ar virusu neilgi pirms ieka-
nosanas, izveido virusu saturo$as kaninas,
no kuram izgkilu$ies taurini ir fiziolo-
giski kropligi un nespéjigi atrazot kai-
tekla populaciju (Zarins, 2001).

1991., 1992. un 2008. gada, lai turp-
makai apstradei iegitu virusa materialu
no vietéjas kaitékla populacijas un izvei-
dotu ,eksperimentalo” virusa celmu ar
augstu  inficétspéju, veikta  sprizotdja
latenta virusa aktivizé$ana. Papildus pa-
redzéts izveidot no virusiem brivu labo-
ratorijas mates kultaru. Konstatéts, ka
labakais faktors latentd virusa aktivizé-
$anai ir kapuru inficé$ana ar Operophtera
brumata KPV un Neodiprion sertifer KPV
virusa materialu (6. tabula), ki ari tem-
perataras svarstibas. Dala kapuru un ka-
ninu, neattistoties virusu infekcijai, gaja
boja citu faktoru dé] (mehaniskas trau-
mas, paraziti).

Virusa materials neliela daudzuma
elektron-

tiek uzglabats glicerina. Ar

mikroskopu noteikti poliedru  izméri
(0,7-1,3 pm). Poliedrus apstradajot ar
vaji sarmainu  $kidumu, izdaliti virioni
(210 x 25 nm).

Shapiro un Robertsons (1987)
norada, ka letala virusa deva, atkariba no
kapuru vecuma, kukainiem ir atskiriga:
LD, jaunakiem kapuriem ir dazi polied-
ri, bet vecikiem (IV-V vecuma) — vairaki
miljoni poliedru. Priezu sprizotaja I-II
vecuma kapuriem LD, péc misu rezul-
tatiem, sastada 8 poliedrus, bet IV-V
vecuma kapuriem — vidéji 160 poliedrus,
ko svarigi ievérot, gatavojot virusa prepa-
rata darba suspensiju kaitékla ierobezosa-

nai dazadas kapuru attistibas stadijas.
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6. tabula / Table 6

Priezu sprizotaja (Bupalus piniarius) un maza salnas sprizmesa (Operophtera
brumata) latentas virusa infekcijas aktivizésana ar dazadiem stresa
faktoriem (1992. un 2008. g.g. dati)
Activation of virus infection of Bupalus piniarius and Operophtera brumata, using different
stress factors (data of 1992 and 2008)

Virusu saturo-
Kapuru Iekiipojuos | $oipatnu (ka-
Apstradato mirstiba, % patyu dau- | puri + kinigas)
Stresa faktori . ! dzums, % daudzums, %
kapuru vecums Corrected
Stress factors . Amount of Amount of
Instar of larvae |  mortality of d ; .
larvae. % pupate virus-carrying
7 specimens, % | specimens (lar-
vae + pupae), %
Priezu sprizotajs Bupalus piniarius
Operophtera brumata NPV
(107 gl ) TL-I11 65,8 30,2 57,5
ﬁeidi%rsi;’lls.eﬂf; NPV 18\Y 569 pd 28,0 76,9
Vitinatas skujas
Semi-dried pine needles [V 549 pd 26,7 65,7
Ekstrémas temperataras * IL-IIT 52,0 40,0 42,8
Extreme temperatures® -1V 44,7 453 40,2
Ekstrémas temperattras **
Extreme temperatures*® v 96,9 pd L7 98,3
1,0% H BO, IL-I1I 48,0 50,0 54,3
1,0% H,BO, LIV 31,0 pd 56,2 363
0,5% ZnSO, 11111 37,3 35,7 39,0
0,5% CuSO, LIV 60,9 pd 34,0 46,6
Mazais salnas sprizmetis Operophtera brumata
Olu déjumu $kilsanas - 71,3 28,0 64,4
aizkavégana lidz 2 nedélam
(pie 8-12°C)
Prolongation of egg hatching
(2 weeks at 8-12°C)
Kapuru kultivésana pie I-1v 35,7 58,7 42,2
palielinata blivuma
Increased amount of
specimens
Ekstrémas temperataras * IL-I1T 62,2 30,2 57,7
Extreme temperatures *
1% H BO, LIV 49,8 50,2 42,3

Paskaidrojumi / Explanations:
* paaugstinata / increased (35°C) 24 h; pazeminata / reduced (4-6°C) 24 h;
**pazeminita / reduced (4-6°C) 24 h; paaugstinita / increased 35°C 48 h;

pd dati publicéti (Jankevica et. al.,, 2009) / data published by Jankevica et. al. (2009).
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Operophtera brumata —
mazais salnas sprizmetis

Taurini paradas rudeni - pirms
pirmajam salnam. Olas déj oktobra vida
un novembrl apkart pumpuriem, koku
mizas plaisas vai ari uz zariem. Viena ma-
tite izdéj 150-350 olu. Kapuri $kilas aprila
beigas un maija, barojas uz plaukstosiem
pumpuriem, bet péc tam uz jaunajam
lapu koku lapam. Kaitékla savairo$anas
gadijuma lapas tiek nograuztas 80-100%
apmeéra, neskarot to dzislojumu. Iekanojas
zemsedzé. Sprizmetis ir bistams kaitéklis
auglu darzos, ka arl dazadu sugu lapu
koku audzés. Pétijjumi veikti no 1970.
lidz 1980. gadam.

Ka redzams 6. tabuld, sprizme$u
apslépto virusu infekcija, aizkavéjot olu
desanu, seviski aktivizéjas, tos izturot
pazeminatd temperatara, ka arl svarstiga
ekstremalu temperataru rezima. Nedaudz
mazak aktivs bija kimiskais stresa faktors.
Operophtera brumata KPV materials atti-
rits, koncentréts, noteikta ta virulence;
turpmakajiem pétijjumiem un ,eksperi-
mentald” virusa celma izveidosanai tas tiek
uzglabats glicerina.

Lymantria dispar — nevienada mukene
(sin. ozolu mikene)

Nevienada mukene arvien plasak
izplatas Eiropa, ko, iespéjams, izraisijusi
klimata pasiltina$anas un mazak bargas
ziemas. Nemot véra tas postoso kaitéju-
mu lapu koku audzém, seviski ozoliem,
mukene uzskatama par bistamu kaitékli
nakotné. Nevienadas

tuvaka miukenes

taurini lido jalija otraja pusé un augusta.
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Matites déj olas kaudzités (200-500 gab.);
olu désanas periods var ilgt lidz divam
nedélam. Tas lokalizéjas uz lapu koku
zaru apak$éjas virsmas. No parziemojo-
$am olam kapuri $kilas maija sakuma,
kad vidéja gaisa temperatira sasniedz
+10°C. Jaunie kapuri dazas dienas péc
iz8kilSanas sak baroties: sakuma lapam
tiek izgrauzti nelieli laukumi, bet péc tam
izmantota visa lapa. Pieaugusie kapuri
intensivi barojas nakti. Kapuru attistibas
cikls ilgst apméram 70-80 dienas. Ieka-
nosanas norit junija beigas un jalija.
Kaninas attistibas faze ilgst 10-15 dienas.
Nevienadas miukenes savairo$anas cikls
Baltijas
S-7 gadi. Kukaina masveida savairo$anas

klimata apstaklos varétu bat
laika, ka novérots 2006. gada Erglu ap-
kartné, ozolu atlaposana sasniedza 80%;
2008. un 2009. gada bérzu un alkspu
atlapo$ana Liepajas apkartné vértéjama
80-90% apmera.

Dalai 2008. gada ievakto kapuru
un kaninu konstatétas virusa saslimg$anas
pazimes — pirmo reizi Baltijas regiona no
nevienadas mukenes kapuriem izdalits
Lymantria  dispar multipla tipa kodolu
poliedrozes viruss (LAMNPV). legiits ari
attirits virusa materials, kas tiek uzgla-
bats glicerina. Turpmak nepieciesama vi-
rusa pavairo$ana, ta aktivitates izpéte un
virulenta celma

jauna, eksperimentala

izveido$ana.

Lymantria monacha — eglu mukene
Eglu mukene ir visa Eiropa plasi
izplatits eglu audzu kaitéklis, kas, izmai-
noties klimata apstakliem (laikam klastot
siltakam), arvien vairak virzas uz zieme-
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liem, ievieSoties ari Latvijas teritorija.
Ievérojama eglu mikenes savairo$anas,
ar epicentru Rigas rajona, novérota no
1994. lidz 1996. gadam, kad ari veicam
tas izpéti. Eglu mukene ir polifiga suga,
kas var nodarit ievérojamu kaitéjumu eglu
un priezu audzém. Atziméjams, ka dazkart
tas kapuri barojas arl uz lapu kokiem -
bérza, ozola, dizskabarza, klavas, liepas,
apses.
Kapuri muasu klimata apstaklos
$kilas aprila beigds un maija pirmaja
pusé. Sakuma tie barojas ar jaunajam sku-
jam vai veco skuju pamatném, kur audi ir
mikstaki. Apgrauztas skujas nobirst, tade-
jadi veicinot kokaugu pilnigu defoliaciju
attistibas  pe-
riods — S0 dienas un ilgak, atkariba no

un nokal$anu. Kapuru

gaisa vidéjas temperataras. Ar véju tie
izplatas agrobiocenozé. Kapuri iekainojas
koku mizas spraugas, lapu Zaklés un citur.
Kanipas attistiba ilgst 8-14 dienas. Tau-
rini paradas jalija — augusta. Tie nebarojas,
lido$anas periods ilgst 12-15 dienas, akti-
vi galvenokart nakts stundas. Matite izdéj
lidz 200 olu uz koku zariem. 7. tabula
redzams, ka fizikilie stresa faktori (tem-
peratiiru svarstibas) un kapuru inficé$ana
sakuma attistibas stadija ar no citas ku-
kainu sugas izdalitu virusu materialu var
aktivizét latentd virusa infekciju. Izda-
liti KPV, veikta to identificéSana, attiri-
$ana un koncentré$ana. Attiritais virusa
materials ir ieslégts glicerina; pusattirita
veida — viruss sajaukuma ar matricam -
tiek uzglabats sausa veida.

7.tabula / Table 7

Eglu mukenes (Lymantria monacha) un priezu pucites (Panollis flammea) latentas virusa
infekcijas aktivizé$ana ar dazadiem stresa faktoriem (2006.-2008. g.g. dati)
Activation of virus infection of moths (Lymantria monacha) and (Panollis flammea), using
different stress factors (data of 2006-2008)

Virusu saturo-
Iekinojusos | 3o ipatpu (ka-
1= Kapuru ipatnu dau- | puri + kininas)
Stresa faktori kaAgsltlri(g;tl?ns mirstiba, % dzums, % daudzums, %
Stress factors P Larvae Amount of Amount of
Instar of larvae o ; :
mortality, % pupated virus-carrying
specimens, % | specimens (lar-
vae + pupae), %
Eglu muakene Lymantria monacha
Orgyia antiqua NPV
(1% 107 pol. ml") II-I1I 61,0 35,5 59,0
Neodiprion sertifer NPV
(1% 10 pol.ml') ILIII 42,5 40,0 46,8
Malacosoma neustria NPV
(1x107 pol. ml) II-I11 35,3 33,0 38,2
Netipiska bariba (virsi) L-1II 38,2 58,0 253
Untypical food (heath) LIV 21,7 74,5 18,5
Ekstrémas temperataras * IL-IIT 82,5 15,5 70,8
Extreme temperatures * il 70,0 30,0 55,0
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7. tabula (turpinajums) / Table 7 (continued)

Virusu saturo-
Iekinojusos | %o ipatnu (ka-
- Kapuru ipatnu dau- | puri + kinipas)
Stresa faktori kéAE ;t'lri(:;t;r)ns mirstiba, % dzums, % daudzums, %
Stress factors P Larvae Amount of Amount of
Instar of larvae o ; .
mortality, % pupated virus-carrying
specimens, % specimens (lar-
vae + pupae), %
1,0% H BO, L1V 61,5 272 55,7
0,5% CuSO, IL11I 78,8 18,6 61,2
Mazais salnas sprizmetis Operophtera brumata
Kapuru kultivésana II-111 44,7 50,3 46,3
palielinata blivuma
Increased amount of [V 36,8 59,2 38,8
specimens
Ekstrémas temperataras * II-1IT 67,0 31,2 72,5
Extreme temperatures *

Paskaidrojumi / Explanations: * 34-38°C, 24 h, 4-8°C, 24 h

Panolis flammea — priezu pucite

Priezu pucite ir visa Eiropa plasi
izplatits skujkoku kaitéklis. Latvija pa-
cites masveida savairo$anas novérota
1947.-1948. g.g. Rigas rajona priezu me-
70s (ar epicentru Garkalné), apméram
3800 ha platiba; 1951.-1954. g.g. — vairak
neka 200 ha platiba; 1970.-1971. gg.
Jarmalas kur
priezu kultaras tika atskujotas 50-70%

apméra un kur kimiska apstrade nav pie-

karortzonas  regionos,

lavjama. Tauripi lido aprili un maijja.
Matites olas déj rindas skuju apaks$puse;
zemsedzé un iekanojas. Kaninu attistiba
ilgst 9,5 lidz 10,0 ménesus. Stipri invadé-
tas priezu tirkultaras kapuru atskujoto
koku normala aug$ana ir ievérojami
traucéta, un tie var ari nokalst.

Latenta forma eso$u priezu puci-

tes virusu aktivizé$anai 1996. gada labo-
ratorijas eksperimentos pielietojam da-
zadus stresa faktorus. Ka redzams 7. ta-
bula, priezu pucites KPV latento infekei-
ju aktivé$anu jaunako stadiju kapuriem
vislabak veicina ekstremalo temperataru
svarstibas: virusu infekcijas izraisita mirs-
tiba novérota ka kapura, ta ari kaninas
attistibas
blivuma virusa aktivacija ir ievérojami

fazé. Pie palielinata kapuru

zemaka; $ados apstaklos
Dala

virusa infekcijas pazimes, gajusi boja citu

noverojams

kanibalisms. ipatpu, neuzradot

iemeslu dél. Virusa materials neliela
daudzuma, neattirita veida, tiek uzglabats

atmirusajos ipatnos.

Malacosoma neustria — abelu vérpéjs
Abelu verpéjs izplatits visa Eiro-
pas teritorija. Ta baribas augi ir platlapju
koku sugas: ozols, bérzs, apse, ka ari
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krimaji, pieméram, smiltsérkskis. Liela-
ko kaitéjumu, dazkart arl musu teritorija,
nodara auglu kokiem. Kimiska apstrade
Latvija lidz $im nav bijusi nepiecieSama.
Péc
KPV infekcija kaitékla populacija var

masu novérojumiem, introducéta

ierobezot masveida savairo$anos. Tauri-
ni masu klimata apstaklos lido janija un
julija, visaktivak vakarpusé. Matites olas
déj gredzenveida ap zariem; viena dé&ju-
ma ir 150-400 olu. Viena matite var izdét
vidéji lidz 300 olu, kas parziemo diapauzé
uz koku mizas. Kapuri iz8kilas pavasarl —
aprili, maija. Tie atri parvietojas uz koka
vainagu, izlaizot zidveida pavedienus, un
uzsak intensivu baro$anos. Nelabvéligos
laika apstaklos tie izveido cie$u koloniju
un var iztikt bez baro$anas pat 4-S nedé-
las. Kolonijas aptver biezs tiklojums, kas
aizsarga no nelabvéligiem apstakliem.
Kapuru attistibas periods ilgst 38-45 die-
nas. Pieaugusie kapuri iekanojas junija,
julija, izveidojot kokonu - parasti mizas
plaisas un zaru zaklés.

Abelu vérpéja virusa latentas infek-
cijas  aktivizé$anai  pielietoti  vairaki
fiziologiskas, fizikalas un kimiskas dabas
stresa faktori dazadas kapuru attistibas
stadijas, ka rezultata izdalits KPV. Labo-
ratorija, veicot vairakkartigas virusa
pasazas ipasos aréjas vides apstaklos, ieguts
yeksperimentals”, augstas virulences viru-
sa celms. Lai saraZotu virusa materialu
kapuru audzésanai laboratorija, izstra-
data maksliga barotne, kas sastav no 15
Uz

virusa celma bazes (3apunbm u ap., 1980)

komponentiem. yeksperimentala”

izveidots virusa preparats JVIRIN-KS”, ka
ari noforméta ta autoraplieciba. Viens
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grams  standartpreparata satur vienu
miljardu  virusa poliedru. ,VIRIN-KS”
izgatavojams $kidra un sausd prepara-
tiva forma. Preparata bez aktivas vielas
ietilpst ari dazadas matricas - uztvergj-
vielas, emulgatori, saistvielas, lipvielas.
Par jaunu preparativo formu gatavo$anas
panémienu izstridasanu (Oramre u Ap.,
1988) un matricu izveidosanu (3apumpm,
Oraute, 1987) noformétas PSRS autor-
apliecibas. Lauka eksperimenti aplieci-
naja, ka izveidotas preparativas formas
10 dienas péc pielieto$anas izraisa augstu
(89-96%) kaiteklu mirstibu (Jankevica,
Zarins, 1997).

Pielietojot preparatu vérpéja savai-
ro$anas ierobezo$anai, virusa inkubacijas
periods ilgst 4-6 dienas (infekcijas attis-
tibai labvéligos apstaklos), izraisot kapu-
ru atmirumu 85-100% apmeéra. Ja prepa-
rats izmantots ar zinamu novélo$anos (3. un
4. kapuru attistibas stadija) vai ne ipasi
labveligos klimata apstaklos (gaisa vidéja
temperatiira < +16°C), kaitéklu mirstiba
kapuru fazé sastada 60-75%, bet $aja
gadijuma infekcija turpina attistities ka-
ninu fazé, izraisot to atmirSanu, vai
ar iz8kilusies taurini ir fiziologiski nepiln-
vertigi (kropligi), nespéjigi vairoties un no-
droginat pilnvértigu nakamas paaudzes
attistibu.

Eksperimentos, kas veikti, lai no-
vértétu vides faktoru ietekmi uz izmig-
loto virusu dzivotspéju, konstatéts, ka
Malacosoma neustria KPV (MnMNPV)
saglaba aktivitati uz augu lapam 22 die-
nas péc izmigloanas (Jankevica, Zarins,
1997). Izmantojot DNS-DNS hibridi-

zacijas metodi, noskaidrots, ka virusu
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poliedru daudzums wuz abelu lapam
variantos ar pildvielam nedélas laika sama-
zinas par 20-65%, kontrolé (virusu sus-
pensija bez pildvielam) — par 81%. Apré-
poliedru daudzums, kas
miglo$anas  pielip abelu lapam, ir
5000-7000 poliedri cm?®. Visi eksperi-

menti liecina, ka poliedru zudumi kontro-

kinatais péc

lé korelé ar nokrisnu daudzumu un saules
spidésanas laiku — 28 dienu laika no la-
pam noskalojas 99,8% poliedru (Janke-
vica, 2000b). Pielietojot pildvielas, uz lapu
virsmas péc 28 dienam saglabajas vairak
neka 240 poliedri cm™ Aktivi barojoties,
3. un 4. stadijas kapuri uznem pietiekamu
virusa devu (LD, - 985 poliedri (Janke-
vica et. al, 1998), ja baribai izlietoti
5-10 cm?” lapu, kas eksponétas vidé 28 die-
nas). Misu rezultati sakrit ar Cunningha-
ma un Entvistla (Cunningham, Entwist-
le, 1981) atzinumiem, ka dazadas pild-
vielas samazina lietus un ultraviole-
ta starojuma negativo ietekmi uz virusa
aktivitati.

No 1995. gada lidz 1999. gadam
Latvijas austrumu dala, projekta “Zie-
meleiropas taurinu monitoringa program-
ma” ietvaros, veikts M. neustria popula-
ciju monitorings. M. neustria sastopa-
miba 1995. gada bijusi vislielaka, bet
turpmakajos 4 gados butiski samazi-
najusies. Abelu vérpéji ievakti to dabiska-
jas dzivotnés Liepajas un Dobeles rajona.
Pielietojot diagnostikas metodi, kas bals-
tita uz DNS amplifikaciju ar poliedrin-spe-
cifiskiem praimeriem, M. neustria popula-
cijas konstatéta KPV infekcija. 1998. gada,
kad M. neustria sastopamiba bija loti zema,
63-100% no Liepajas rajona ievaktajiem

un parbauditajiem abelu vérpéjiem tika
konstatéta MnMNPV klatbatne (Janke-
vica et. al., 2002).

Veikta Malacosoma neustria KPV
Noteikti
poliedru izméri - 850-1400 nm. Poliedri

izolatu morfologijas izpéte.
saturéja lielu daudzumu virionu, kuru
izméri — 400 x 100-200 nm (2. attéls);
savukart virioni saturéja ngjinveida
nukleokapsidas 360 x 80 nm. Elektronmik-
roskopiskajos pétijumos noskaidrots, ka
Malacosoma neustria KPV  virioni satur
1-11 nukleokapsidas (3. attéls), un tadé]
Latvijas izolati ir piederigi multiplo ko-
dolu poliedrozes virusa tipam (Jankevica
et. al., 1998).

0.1 pm

2. attéls. Malacosoma neustria KPV poliedru
elektronmikroskopija. MnMNPYV poliedrs (P)
un virioni (V). Poliedrs S min. $kidinats ar 1%
NaOH (autore: Dr. hab. biol. V. Ose).

Figure 2. Electronmicrograph of Malacosoma
neustria NPV. MuMNPYV polyhedra (P) and
virions (V). Polyhedra dissolved in 1% NaOH for
S min. Bar represents 0.1 ym (author: Dr. hab.
biol. V. Ose).
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3. attéls. Malacosoma neustria KPV viriona
elektronmikroskopija. Ar 1% NaOH iz$kidinats
multipla tipa virions, kas satur tris nukleokapsi-
das (autore: Dr. hab. biol. V. Ose).

Figure 3. Electronmicrograph of Malacosoma
neustria NPV virion. In NaOH (1%) dissolved
multiple virion. Three nucleocapsids are enveloped
in a virion. Bar represents 0.1 um (author: Dr. hab.
biol. V. Ose).

Dendrolimus pini — priezu vérpéjs
Priezu verpéjs ir plasi izplatits
priezu kultaras Eiropas Ziemelu regio-
nos, kur nodara lielu kaitéjumu
digajiem (50-80 gadi) kokiem.
mezos sastopams regulari, bet ta

daudzga-
Latvijas
masveida
savairo$anas nav novérota, tomér nakotné
var klat par masu mezsaimniecibai Joti
bistamu kaitékli.
Taurini

paradas audzés

priezu

tivi vakara stundas. Matite olas dé&j kau-
dzités uz priezu zariem, stumbra, ka ari
skujam. Viena matite izdéj lidz 200 olu.
Kapuri izskilas péc 2-3 nedélam janija un
augusta. Barojas ar kartéja gada skujam.
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Septembra beigas tie ir 25-30 cm gari;
pirms  pirmajam  salnam  parvietojas
zemsedzé — augsnes virséja slani, kur ari
parziemo. Agri pavasari, kad vidéja tempe-
ratiira sasniedz +4..+5°C (marta, aprili),
migré atpaka] uz priezu vainagu, kur in-
tensivi barojas ar vecajam un jaunajam
skujam. Vairumam kapuru attistiba no-
sledzas otra gada junija vai jalija. Kapuri
iekanojas, veidojot kokonu, kas iestipri-
nats priezu mizas plaisas vai uz zariem.
Kaitékla masveida savairo$anas periodos
stipri atskujotie koki nokalst vai ari to attis-
tiba (ari koksnes pieaugums) tiek ievé-
rojami trauceéta.

Pielietojot priezu vérpéja latento
virusu aktivizéjosus stresa faktorus, t.sk.
pazeminata temperatara aizkavéjot olu
attistibu, baribas augu apmiglojot ar ki-
miskam vielam, ka arl inficgjot kapurus
ar no citas kukainu sugas izdalitu KPV
materialu, izdevas noskirt aktivu virusu
un noteikt ta virulenci. KPV no priezu
izdalits

2010. gada. Morfologiskie pétijumi vél tur-

vérpéja  vietéjas  populacijas
pinas.

Pétijumu gaita izdaliti un identi-
ficéti kodolu poliedrozes virusi arl no
mazak  nozimigiem  meZsaimniecibas
kaitékliem: auglkoku milkenes (sin. otip-
pucite) Orgyia antiqua, ievu tiklkodes
Yponomeuta evonymellus un seglinu tikl-
kodes Y. cognatella. Virusu materials at-
tirits, koncentréts, noteikta ta virulence,
un turpmakajiem pétijjumiem tas tiek
uzglabats glicerina. Neliels daudzums KPV
poliedru izdalits arl no bérzu vérpéja
Eriogaster lanestris, bet morfologiskie un

aktivitates pétijumi nav veikti.
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Secinajumi

Ilggadigie novérojumi apliecina, ka periodiski masveida savairo$anas laika
batiskus kaitéjumus mezsaimniecibai nodara $adas kaitéklu sugas: priezu rasgana
zaglapsene, priezu tikllapsene, priezu iedzeltena zaglapsene, priezu sprizotajs, eglu
un nevienada mukene, ka ari priezu pucite.

Eksperimentali pieradits, ka meza kaitéklu populacijas satur entomopatogénos
virusus latenta vai persistenta forma. No 15 vietéjam, meZam bistamam kukainu
sugam, pielietojot fiziologiskus, fizikalus un kimiskus latento virusu infekciju
aktivizéjo$us faktorus, izdaliti kopskaita 19 dazadi entomopatogénie virusi.

Visvairak izdalito entomopatogéno virusu (15) ir piederigi kodolu poliedrozes
virusu grupai, savukart tris no konstatétajiem virusiem - citoplazmatiskas poliedrozes
virusu grupai, bet viens no izdalitajiem ir granulozes viruss. Trispadsmit no parbaudi-
tajiem KPV izolatiem ir vidéja vai augsta patogenitates pakape, un to izraisita kaiteklu
mirstiba parsniedz 31%.

Trijiem no izdalitajiem KPV izveidoti ,eksperimentalie”, paaugstinatas viru-
lences virusa celmi, noteikta to aktivitate attieciba uz saimniekorganismu, ka ari citas
ipasibas.

Uz KPV ,eksperimentalo” virusu celmu bazes izstradati divi efektivi virusin-
sekticidi: ,VIRIN-Diprion” un LVIRIN-KS” priezu rasganas zaglapsenes un abelu vér-
Péja savairo$anas ierobezosanai.

Laboratorija izveidotas virusu preparativais formas samazina vides apstaklu
degradéjoso iedarbibu uz virusu aktivitates saglabasanos un nodrosina to pielipsanu
augam, ka ari pasarga no aizskalo$anas lietaina laika.

Uzsakti pétijumi par kukainu virusu infekcijas horizontalo un vertikalo izplati-
$anos ekosistéma; abelu vérpéja kodolu poliedrozes viruss saglaba aktivitati uz augu
lapam 84 dienas, savukart priezu rasganas zaglapsenes KPV aktivitati saglaba, ieskalo-
joties augsne.

Piecu gadu pétijumos apstipringjies, ka abelu vérpéja KPV saglabajas kaitékla
populacijas. Pielietojot diagnostikas metodi, kas balstita uz DNS amplifikaciju ar
poliedrin-specifiskiem praimeriem, konstatéts, ka M. neustria populacijai, ceturto gadu
atrodoties depresijas fazg, kaitékla sastopamiba ir Joti zema, tatu 63-100% no Liepajas
rajona ievaktajiem un parbauditajiem abelu vérpéjiem KPV tika konstatéti.

Pateiciba: LU BI pétijumi kop$ 1991. gada veikti ar Latvijas Zinatnes padomes
atbalstu (91.0132, 96.0113, 01.0339, 05.1438, 09.1360) un 2008. gada — ar Lat-
vijas Meza attistibas fonda atbalstu. Autori izsaka pateicibu Latvijas Biomedicinas
pétjumu un studiju centra vado$ajai pétniecei, Dr. hab. biol. V. Osei par KPV
elektronmikroskopiju un elektronmikrografijam.
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